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constantly changing shoals and 
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the hidden cause for the exist 
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luty of shaping and defining the 
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ittle trouble between thi 
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ible extent treated with confi 
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In the able address of the Presidk An 1 (a | sailing and « SV courses Let 
tion at the recent meeting at Pittsburgh the vel na i » desires to advance his business 
well repay a careful study some of these are me hi : commodities—in fact, he wide 
are more broadly referred to, There is st it for it to come to him. Then the 
about many things whl are considered debatable | my vill find that not only the ** how oar, 
y nence ot President Hickenlooper IS a TG I old i vill J lo his best to meet the dk mands 
position of president and engineer of his comp he | I n f safe prosperity 
i 
of his company l 1 much broader sense than is usual in t ‘ t 
he can speak or those cle heat re l W1OnSs eX twee The Tw I TH BE A DVANCE IN PETROLEUM. 
the business, v1z., the sale and the mannfactur Ww t pr —- 
his case, he is the man at the helm most ¢ mph tle I i l place in the state of the mar- 
But the pot to which we would draw partie ular attent t | t ! t 1 the prospect for a still more marked rise appears 
question—why are the relations between a gas company d the | at t } ent time of writing to be almost a certainty. From reliable sources 


authorities, the private consumers, such as the 
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incl shrewd operators incline to the belief that the time Is not far «distant ‘*T found o1 trving the experiment, ud Mr Edison, “that the troubls 


when the surplus stocks on hand will require to be dra ipon to meet the | was that when the electric current from two dynamos was united it was im 
quirements of the refinin trac per ilsle t iat ther vork smoot Vv, lor the reason that 1f one ¢ e Yai 
When the first reports conc rning the deve pment thre Cherry Grrove I te tha the other the Tast eng e would take all th load off t \ e, 

district were verified, we had the rather astonishing spectacle of oil at fifty id the slow wine would be run merely as an electro-motor '} It of 


cents a barrel On Friday, November 10th. at Bradford. P petroleum was ihe first « xperiment was s ich as to astonish the engineers and evs ry e who 


quoted as high as $1.364, and closed, the me date, at $1.243 bid. With | wituessed it, and came near provi serious. When the current from the 


limimishing production and | rgely increasing consumption it is quite safe | second dyna was turned on, first one engine and then the other would 
to predict very much higher rates than those at present ruling like lightning, and first one and then the other was converted into a mot 


One of the engineers, witnessing the effect, shut off steam, and st 











. 7 ne was run just as rapid before He came running tow 
Official Darkness in New Orleans, La ' 
‘ te a i t I c NM Crod, Mr. Ediso \ it is the 2 3 
— + fF + . , . ; ty 
: ‘ P ; ’ ive lt t i it s ll 11h) l itl }) lik 
(> thre hit { er ? } hie ml ‘ ‘ ‘ t ot? fre + ) 
an i t t ipp} . pu I can't ston it | vdidition t 200-horse power e1 I ta 
he buildings and lamps in the citv of New Orlea La The New Orl > ia 
7 2 higl rate oft 1M there } ched tf enc! 1 i-t bao wi! 
(yr aght Company having bee unable to tot from the wmitho es pay 
. nits . , in effect increased the power equ t tbout LOOO-horse Che next t that 
met of its bills for pubhe lighting for several mouths back md javing r hap} ned w t} t l of x or eight pound t py} } 
appened was the elting ina cond of six or eligh woTET f cope vine! 
ecelv. d no assurance that such bills would ever be pais were oblived to 1e- ; at ‘ vibe 
“ \ | ] lL ow bl lt ewiet three oll . sort of vapor, fillir the room and nearlv blind every 
Tt iv a stoppage ol the supply eé result b x that the city was left i one present Everybody groped their way to the windows, half frightened 
darkn oss, and much confusion resulted | uttine-off of the ippl $001 . ; . 
: ng ices PPpry ‘| to death. If the whole six machines had been in operation at the time [ d 
bronght the authorities to terms, and arrangements were made which speed- | ‘ : ; ; : 
: i not know what would have happened. | ippose evervbody would have 
ily endc dl the diffienltv, and the gas was again turned o1 } 
|jumped out of the windows [ te you it was a pretty serious piece of 


The New Orleans Daily Picayune, of November 9th. contuins the folloy . : 
, — . , whe ness, and [ saw at once that [ had pretty difficult job before me to over 
ing description of the state of things as thev existed on the evenine bef 


e , rm eome it But I saw what the t ey d what would have te ‘ lone 
Last night the different police stations throughout the city were in per-|, 
> Terme \ T 
fect darkness, the gas company having refused t upply theo city any longea r] i , ae , ‘ : hoo wind 1 +] 
; e probl e solve ‘ \ some plan by which al ( 
with licht— the citv government being in tate of finan embaa sment 
; . fines co ! minie 1 ru t the rie peed, so as to make them practically 
and Was unaiiie to pay the company for the hight of the streets and publie ; 
pa, pan, PpuPne | one engi And that st wl ecasioned the delay. As many « 


buildings thn ughout the city rhe telegraph operator at the Central Police 


station resem! led a person at a w ike, being surrounded vy ecandl stuck on |.- 1 
; | ht. it was ) { tof t} ana ence \ were torced 
17 , ’ } ' 
his table, whik the clerk and turnkev of the station dow stair peared te } } 
manufacture some electricity [ at once applied myself to the task of per 
be in a tomb, not a ray of light being visible in their quarters he prison 3 
foetiy } yy Vyhere To! itie re ll to! ( ‘ 
ers were very qiuet under the circumstances, seem to lose all tend v to , } 
s ines could b cted d tl lan was soon perfected But it tal 
loquaciousness in the darkne 1 } 
a month to construct and perfect the apparatus It is now completed 


™ The Tl ird l‘reeinet Station was l mula ct if the lim? ot . : 
wae , ,; ' perfect order and it works to perfect We are turning on lights every day 
ore single eandl : purchased by th clerk, W See] About 10 o’eloel 


, } Mand I safely assert that all obstacles have been overcome and that the 
the night a prisc ner was brought in wd if WAS iter onsiderable trout 1 1 
| l a ( i | t CPOULE DLE snueeess of the district tem | been pla l bevond doubt or questi The 
that he could be placed ll bce lI on acconnt the extreme daiknes - . . . . 
py 1 dustrict in question will, whe t entire plant is completed, contain about 19 
‘‘The Harbor Volice were brought out on the Lev to rol ll and a . 2 , ; : 4 
‘ miles of undergr d wires, of which about seven miles are already laid and 
wered to their names by the electrie light 
. 1 Col nected 
‘* During the dav Chief Boylan was informed that tl ld be eut off] = , : —s 
axes, : : The entire feasibility of running electncitv throngh wir land under 
at night, and so int rmed his subordi tes Che cler} wd police think it , 1 1 1 11 1 ; 1 1 
rround had also been thoroughly demonstrated, and [ have now no fears 


very hard that they have to work so many 1 t] vithout pay and then bnv 

‘ . - . ’ | whatever of the perfect workin f the scheme. I have also perfeet 
their own candles in the bargain : 
ed a meter for measuring the amount of electricity used in a give time, 





which is absolutely perfect and cert , because not mechanical, and ther 


More about Mr. Edison and His System | fore not liable to get out of order, Furthermore, the production and 


-_ lectricity for ting purposes w vay come in competition with ga 
It will be remembered that om sue of October 16th coitained some state my More ws loes with kerosene, because it has an actual commercial 
ments made by Mr. Edison to the reporters of two of the daily journals of | Ye #beve gas, which will take it out of the line of competition and elevate 
New York city it will also be recollected that Mr. Edisu , aha his super if to a plane of 1ts . We measure electricity, for instance, o the MUS1S 
te rede nt. tated q tite posit vel that 7 th c . ¢ Oo we thi workin of a ten-cal dl Dow ot lminat I rh Wwe ce} arge at the rate ot one al d 
of his scheme for incandescent lighting—in faet, tl ‘tevervthine was —_ sixteenth of ent an hour for a ten-candle light It makes no differ 
lovely.” Thatihe hue was not “all ros: wouki seem t« be aroven try tu }ence whether a « imer burns ten candles’ worth an hour or one hundred, 
ee interview which he had wit] eporte of the New York Daily he is charged a ra ‘’ Electricity worth, as a commercial product, 
World, on Nov. 3d, and which is here reproduced ne-third more than gas, and therefore people will use it and pay one-t) 
more for it t] { vill for ga QO uW { ystem rt t by anv 
EDISON ON H Hl }meaus pertect, but | am constantly working at it, and in three months time 


Ihe Edison Ulectric Light Company, whic 3 sect the right to light | 1 will have it down pretty fine, as t saving is [ do not consider the licht 
ill the building s of the city with electricity, subject to the option of ¢] ing of the streets as of any importance whatever, and have never had any de 


ers or occupants of the buildings, has been for months lay ing wires thr h- | Sire to compete in that hne of the busines [ have been holding back until 


out the district bounded by Spru N uand Wall stiwets and the East [ have got n system perfect, and now I am prepared to go ahead In the 





Rive The ci.v has been divided into thirty dist ts, an.l the one just me first place people s i that the w Ll ft be lala underg? | I have 
tioned is the fast to be developed and tended to dem: ustrate the practi | fully demonstrated that tl I ehting of the streets d 1») 
eal workings of Mr. Edison's district syste1 rhe statio.: is in Pea parm sent one-fifth of the future possibilities of the business that I have bee triv 
near Fulton, ai d there are already six immense d 1m0 whines, each rnp | ing for, but it 1s the miles and mules of houses with the $5, 86. and && per 
by a 200-horse power engine, completed l ready for operatio Each dy. | month from the thousands of customers that I am afte The result of the 
namo is capable of furnishing sufficient elect ty to run 1.400 s and as. | eXperiment in the district now bens developed will tell the story If it is 
when the whole district is completed, there w e over 14,000 lights to fur- | Such as to satisfy the capitalists that it i suceess, Which I have no doubt it 
nish, it will be necessary to have six more similar machines to operate the | Will be, other districts will be w las fast as the plants can be laid and 
entire district. The six dynamos already completed and set up we ready | the stations established. I fully expect in time to light the whole city of 
for use four or five weeks ago, but when they came to be tested defects were | New York by means of electricity 

found to exist in the machinery which were at « recog nized as seri ind 

which it has taken Mr, Edison all that time to overcome. Each engin Petroleum Deposits in the Argentine Republic. 
dvraroo are on one bedplate ind form one 1 ‘ Phe lea w b-. tans —_ i 

ill the electricity generated by the six macl . he set of ma Wher In the upper provinces of the Ar tine Republic there have lately bee 
the experimer was tried, however, the result was not what had been expect- | discovered petroleum deposits, apparently of great richness and extent, and 
ed The diffi elty, ist “yl ! & + World re port by Mr. Ediso may be it is be lieved that the easterr slope of the sierras of the Andes are under aid 


uniumed up a ollows ; in many place s with this mine 
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OFFICIAL Report—Continued from page 211 . t md State relatively ; but 1 
_ ; : t livid | the future it ft 
renth Annual Meeting of the American Gas Light Association - 
nit iL} } I sul 
HeLp AT THE MONONGAHELA Hovse, PirrssureH, P tisfv the } 
OOCTOBER 18, 19. and 20, 1SS2 I \I I t DANY 1 t Shall one wal ti 
a t ment the manutactire T vas, i 
AFTERNOON SeEsston.—Ocr. 18 ; t ought to In Had hu 
me f f s. would if t 
The Association resumed the discussion on the paper 
; t . md made mor 
Pratt. ‘ f 
iV ‘ etter ol ie { 
Mr. Pratt—I presume you have heard enough from me_ to-d 
. { cs lL pays the company 8 per cent If 
not desire to take up any more time than is necessary ; but I wish t , 
: I a } \ tS im the manufacture of va 
or two things by way of explanation, I did not mean to be underst ; oe 
; . s . enn \\ i not he COMMMAITY ly 
saying that we have reached the limit of reduction in the price of S 
far as our price is concerned, [ know it is too high Wi 
I I \ OMIPANV ASD I ( 
mrselves of all the improvements we might, and consequ 
y put will hav to KI 
cost us more than it ought. We expect to make gas cheaper he ft | 
: ; ! t le atistied that they re 
othe point that L desire to refer to is the importance of lett t! py ’ = y 
. F it | ul Trnishing was at the lowest 
know just what we are doing. We let them know that we make 8 
1° } " " | 
per annum dividends, and allow a reasonable sum for deprec 
1 1 . \T } | + + wil v1 +) Rye it ony thre 
pairs, and they have been satisfied with our statement | ( ( t , wv ive the Associition tl 
‘ . . 
points that I intend to raise with regard to our company it I want t I worl n North Adams, Mass Pre 
in this connection that $38 per 1,000 for gas there is quite a | ) =] S = IS80 there was a 10 per cent. di 
1,000 in Pittsburg] Our coal costs us three times as mucl $2.70 I t tC ye V manufactured a littl 
tio! maller : and we run over a very large territory Pheret 18s] reduced to $2.50, and that year mad 


is not high as compared with that of other companies I} ul } t { { i t yea N ct spect price of $2.20 Up 


my paper is that L believe it will be incumbent upon gas ¢ 





to keep themselves closely connected with the people—to let t is than during the month of 
know what they are doing, and to satisfy the people that t : 8 the results show the disp 
exorbitant sun Of money The orent cry th day Is aH t 1 \ owe | . 

cry has been raised agai st the railroad companies becau f th vate! \l \ | t tt r « imers know what dividend 
stock. Companies cannot pay dividends upon fifty or one |} lred f the enticism which he thinks will 
of watered stock. The publie will not consent to paying lars ix ls t H to the pul vhat money the company is mak 
gas compalles pon watered stock. The publ must know that ft} I \ educated as to the manufacture ot 
companies are receiving only fair and liberal dividends. We ] t | that t people different places is so great, that 
a far and wiuple dividend is 10 per cent I claim that tl pul t th each othe und it Thy be that in a 
stand that in the future. They will allow a fair, ample, and reas ed Jar 1a but a few mil listant. they hav , 
dend, but when it comes to that figure they will say that ‘ 1) nd for | and then they 
near to them as the gas mterest, they will not pernut the comp ‘ t t t ‘ ‘Why do you charge us $3 for was, whe 


such a large amount ot! money, With all respect to the ventlem wi | ‘ ’ $2.50 or $8.75 ?” Ther Mr Pratt will have 


Ma! 
its 
i 


spoken, I do not think that the only point which I raised has be t—that t &3 per 1,000, he is able to pay only 

is that the gas interest has to be near the people ; that the peo; ! { H } to answer these questions by Sayis } 
what the companies are doing; and when they do know it, t \ f t the h ‘ so well as his neighbors, or th hy 
istied t t] eighbori ‘ompany 1s sSatistied to 


ss 


Mr. Price [ will ask you whether the people would be bett 


2 = << 


gas at $3 per 1,000 feet, and paying the company 8 per cent li Mr. ] trut t] sertion that the public have th: 
, 


with gas at $2 per 1.000 feet, and paving the company 12 1 t t t price I bring my company into compa 
! : f | ‘ | , ‘ l 


= 


Mr. Pratt—That is rather a difficult question to answe1 [ t fa t respect All the gas companies in my neighborhood 


2 ee eee 


, 
pany sells gas at $2, and earns 12 per cent. dividends at that pri the ] S if eighboring companies have 
will be apt to demand a decrease. They will say to the company \ t the test improvements, but they charg: ba 
making too much money.” But if a small company, in : t We think that with our improvements we can in 
mak o& only S per cent, I do not think the public Will © ject Ttod oO lagree that the yas shonld | a 

Che President—The point which Mr. Price raises is wheth: t t it another in the same loeality | z 
; 


management T thie company or othe rwise, i company whic l t t mprovements which are in use should The 


only 8 per cent. d vidends, while charging $3 for gas, would 


the people than th compa y which was chargine the pubhe $2 wid \I | Mr. Pratt ) ng the same course which many ot 
reason of better management, or improved works, was able to pay a 12 1. { eat while. although we have not said much 
eent. dividend. In other words, whether the standard of nea { t t we are don wd have been doine Wi 
people is to be determined by what you are to le permitted to ive Tol t ena l i then to save a little to meet our exten 
or what you are to be pe rmitted to earn, ' left we gave our customers the benefit ot 


Mr. Price Che President has stated the point of my ing t { en purs lL by every company in which [ am inte: 


Mr. Prait—I adhere to my proposition that the publie wil rt « t ¢ est um principally interested formerly sold gas at 





pay such enormous dividends as 12 per cent., with such a large amount of | $ ) it at from $1.80 to $2.40. That is in the 
surplus They will demand all over a reasonable dividend and surp that | Sout texpect t et things cheap; but [ am surprised to 
it shall go to them in a reduction of the price charged for ga | ee 2 1 ohonmad 

The President—If that is true, wherein is the incentive to a1 ’ , Vi ‘ entleman present who is somewhat conversant 
ical production ? If consumers are satistied to pay $3, with the |] wledox th 4 f the New York companies. He informs me that 
that the company 1s getting only S per cent., the company \ ) t t t t from $1.50 to $2.25 some of them have inereased 
continue without making improvements, { 


Mr. Pratt—A constant clamor is being raised by the p op for \ | | —_— od it that, because of the increasing prosperit 


price of gas, and you must meet that clamor and put the price of f mipany the United States is sending out fron: 
[ think the true eriterion of a successful gas company is that tl ! lot t ear than they did last Chat inciudes com 
hall fur ish gas at the lowest price, with a proper, reasonab!] | era ‘ nee 1 price as Wwe ll as those which have made 
ompensation to the stockholders upon the amount of capital invested W l hear al from the Companies which have made né 


Che President—How do you reconcile your two propositions— that the 
public is to be satisfied with the dividends earned, and thy ther that it Ay ( \\ have made no change in price for two years. Last 
must be satistied with the low price of gas, You seem to apply two ditterent | vear w I reuse f about 14 per ce nt, ; but our lncrewase this Year 18 


gauges to the public small 
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Mr. Rollins—We made n nee } ear, vet t ! t f Now, | se W | } elv th pposite doctrine, to-wit 
September our increase was more than 10 p ent that the true w ‘ comy money is to sell a large quai 

Mr. Pearson—It takes a little time for the people to understannd the value | UbY ata si 1 pront per Ul leet [ believe gas may be produced and 
f a reduetion in price It may be a full vear before they understand that distributed at s W st that 1 old cheap, and th ts use may 
here is a benefit to be derived from it Our company reduced the price two be widely extended t may be sold which will bring it within the 
years ago ‘he consumers who were using gas at a reduced price, and had means OF a very la t peo vi re how lip ad to use petro 
received the benefit of it for a year, could then tell their neighbors, and leum because it p aha, i towhs, gus 1s dea It should light 
their neighbors could use more of it That thing is not always fully under the cottage of OFrer, aha t © Thi t the houses of en 
stood at the end of the year, So far as oul company 1s cone rned, we have ployers 


not reduced the price this year, and our increase is quite as great, relatively, While [ cannot e to all that 1 Mr. Pratt is ud, 1 think 


us it was before The reduction which was made two vears ago began to there 18s much t t true in his paper H main pot, [ understand to be, 
= 1 771 ] 
tell a year ago more perceptibly than it did during the vear in which the rr | that the ga ‘ ‘ ire the moral support of 
+] : oars a ae . ‘ ‘ ca 6 +} . 
duction was mad le CODMMUMITS I Lire t mpany Chi . ‘ CHK 


ii - . | be done by satisf the ly] that \ moderate rofit 18 mac ipo 
The President— Was that increase due to the reduetio ris it due to the lon : , | _ I 


increasing prosperity of the country ? the capital invested, UI irse, 10 W ite Impossible to satisfy all, and 
: . ; P is [ take it the first p tt ! ed 18s the approy Or the better c1tizel 
Mr. Pearson—In our ease it was due to bo ii saeameel ; aan pperrers It 
Mr. Sherman—lI will state a little of our <perience, which may illustrate | js clear that Mr. Pratt’s neighbors a tisfied to pay $3 per thousand feet 
this point. In 1861, at the breaking out of the war, when there was a great! for gas because they know that he is not king 5 Renna profit They proba 
ery for economy, [ was running some small works ; and to satisfy the clamor | h]y do not go into + question whet } is using the best apparatus to 
for cheaper gas (this clamor came mostly from the Gas Ligut JourNaL) we produc the best it the cheapest rat [ presume his peop ar not pa 
put the price down from $4 to $3. The result was that we sold less gas at | tieular—the town being composed fiv of gentlemen x d business in 
$3 than we had been selling at 84. Of course, i t very short time after-| the city of Boston, who are for the 1 t part wealthy. and ai ‘ ee 
wards we raised the price from $3 to $4.50, and owing to the increas dy S-| to thi prie thev pay for gas. ‘ ; we good light in their hous« 
perity of our customers our consumpti was largelv increased, showing that Is not that so. M P 
the price does not always influence the consumption to the extent which is Mr. Pratt—That mewhat Our people are not disposed to grumb! 
generally attributed to it. The fact is that the pre ple burn it whew the V much. 
can aftord to: and we cannot make any pric which can cor pete with kero Mr. Prie | that respect vou . re quite different fro tn 


| | 
sene, So long as four gallons of kerosene will ve a lLeht equ il to that of peopk of citi . . t many | to take gas. if it were sold 

1,000 feet of gas, we can practice no economy which will s ecessfully com it a moderate price t who « t t if data high price Our 
’ pete with it. | perience has been tf vhe ve were authorized by the city of Cleveland t 


Mr. Forstall—In 1872 the price of gas in New Orleans was $4 pel 1,000 | lay pipes in tl t t ! vit \ were authorized 
feet, and we sold 269,000,000 feet In 1881 it was $2, per 1,000, and we sold | to sell gas it 83 per thousand feet It sold for that at first, comn i 
: 250,000,000. So that the rednuetion in price of 50 per cent. did not give us | in 1849 Of course, people who had te m s took it at that pri 

"| an increase of consumption sufficient to make up for the loss during the time | Kerosene oil had t then been d \ dl In t course of time a com 

of the depreciation between 1872 and 188] pany was started upon the west le of the Cuvahoga river fhe company 

4 Mr. C. H. Nettleton—The company with which I am connected com- | Which [ at present represent thereuy reduced the price of gas \t first we 

4 menced to sell gas in 1872, and for several years kept the price at from $3.75 | Teduced the price, on tl de of tl ver where the Opposition company wa 
to $4 per thousand feet, and the consumption not only remained small but! located, to $1.50 I bat 2 tt : : t me 

almost stationary. After running in this way for three or four years the | tion this to show U l effect ‘ As so is we did that we 

price was reduced by a small amount and immediately th: consumption it began to lose c ers the ot I the rive! One customer would 

creased, so that the profits were a little larger than they had been at the } pay the company ul ther sid rt ver $2.90 rather than take the 

higher price, his reduction was followed by others ; and each time the re- | 8% from us at $1.50 Phi p t r company, © I you can afford 

sult was the same—an increased consumption and a somewhat larger balance | © © il on the other sid t $1.50 ford to sell on this side at the 


on the right side. same price ” | t rse raised uy pposit 1 which threatened to bring 


At the present time, with the price a trifle under $2 per thousand, the ». | the other company up ir side or t ve! [ thought the position which 


sumption IS OVer Ohne and one-h ilf millions per mile ot pipe, and the profits ba | bee taken bv ti mpAanyv Ww t L One \ | our Board if Direct 








afford a fair return on the capital lnvested [ know that a part of the in- J ors became cons es Bese, niceties ies . fe 
creased consumption is due to mor prosperous times, and to an increased plan, and treated both sides of the ver alike In fact, we sold « pipes 
population ; but I cannot help believing that were the price to-d Lv above | and ew ee ey eee seve teravelccre. wis 4 ego 
per thousand, the consumption would be so much less that the profits w CORRE SAUER ced selling at $2.50 en ee eo oe ees 
be emailer than they now are price to $2 I} luction had a f ffeet upon our business, and ereatly 
Mr. Price This seems to me to be a dIscUsSsIO | msiderable Importance, reEET ng ee Seen — ii . este vice ise cared ates 
and I should le very SOIry to have the lebate close ind leave i] erroneous dno 7 to Gi hata semignass vs ectae eke . _ oe 
impression with regard to the truth in controve rs here \ few moments ago Mn Sea SH Sit ees is . eS ee ¢ 
Si caialh bacnaboh Qhih Al sein seal ca Sour. Mesdliiniinne youn aelehe. x shined could afford to | ‘ When such people commenced to burn gas the ef 
raise witnesses enough to be able to prove that tle true way to inc: ae the prvidhen alien ig, sdomtanediesdbiea Page Bua ee eee ee 
consumpuon ol Pus would be to increase tl price [he tendency of all the | Stvocst rie s a spare | , cherries epee ss ie 
testimony seemed to be in that directior ee : i : | , ge a : 
. — } , to & 5 tl tect of that ction ! 
The President—We have had that proven, in one case at least apse giecek sare eee a iar, idea seek 
I , indeed In gomg to my hom: the even [ pass by a clust f business 
Mr. Price—That has been proven in another case, unless the facts on the | houses. wl t coal ou for Uluminatior 
other side can be brought out ind now tl ! s is rou a men aol} Hem 
I am unable to see why the business of making and sellin =) to be} to advocate it mG the wie fact t f 
considered as diftering essentially from the business of manufacturing and we have red i t ) hat they can afford t 
selling any other artick of general consumption ld t see i] reaso buy ahd use if i they ao | A x consumpu LI 
why the same business laws should not control in the manufacture and sal reased verv rapidly under tl fl L believe f low prices. Ot 
f gas as in the manufacture and sale of cotton clot or any other article iy l rse, I r t t nerease h on sisted 
general demand. I think we make a mistake if we lose sight of the fa t that | y ry | ! } S Wi ist not imagine that 
we are simply manufacturers and retailers, and I think this fact has heen to Ie th f thes { ( will result. [have no doubt 
often lost sight of. Some years ago the impres is manufactur- | that tl ( better 1 Ss, to the 
ers seemed to be that the price at which gas was i did hot very greatly af- | better busimess peo} re seth mid 
fect the quantity sé ld; that it would not come rite eneral uss that tf que ntly, to t t t ! . Mety and conve . 
well-to-do class would use it, even at a higher price—in short, that the true | whi h gas affords pared I treat gas as they treat every 
- way for a gas company to make money was by the sale of a moderats quan- | thing els« Phe peo] het yu more tea and more coffee, they dress 
tity of gas at a high price. I do not mear to misrepresent, but it has seemed better, they dri ‘better horses, they ride in better ca ges, they bu: i bet 
to me that a sentiment, much as | have stated it did pre vall and ontrol the ter house . and, of « use, they burn 1 a LS In Cleveland I think the ir 


achon of gas managers, troduction of the electric light bas helped us We believe that the are light 
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has been a decided help, as introducing an inelination and desire on the part Mi | t ead the following papet 


of the people to bave better lighted streets, Not long ago the peo, 


PROCESS OF MAKING WATER GAS 
Cleveland, through the agency of one of the pubhe officers, discovered tl 


: | \W t T very facthrning process there IS More or less 
they were paying four or five times as much tor the electric ight on Euelid | : . 
lit is the province of the student in his library, 
ivenue as they had been paying us for gas to light the same thoroughfar . 


. tboratory, the cultivator upon his farm, the 
What was the reply of a leading daily paper of the city of Cleveland ; 
. . xp ! is travels and explorations, and the 

sé "h oO t? ‘he e ( ‘levelans it! in { eon! oO rinft ft } } 
What of | ty of Cleveland, with 200,000 1 ple, 1 ». + nd his aid in producing therefrom valu 
better hehted ; and we can afford to pay for it ! [f they ean afford to pay | wealth bv eonverting into a com 
tor it we will demonstrate that gas will give a better light than elect nomv of d 1, lif i hitherto waste 
( yu aUY ite, i; t ? i ? 


whenever the people will pay us a fair price for lighting the streets with gas 

[ wish to call your attention to a very conspicuous instance which happened P49 - tribute more or less to the general good ot 
I ~w England, an which Mr. Greenough is undoubtedly familiar, | [2 , a 

in New England, and with which M1 rreenough is undont ‘ ‘ ! | tr te his quota to the general stock of infor- 

Some vears ago an attack was made upon the gas company of the city of |,,.4 pean wrest some pathway to usoful dlseovery—some 
owell, and an atte ade , ‘eal ¢ osition gas compat | . ; : 

Lowell, and an attempt was made to introduce an opposition ga npan fitted for a particular purpose, or direct 


oO Was tha tac Ss ‘COSSTI ‘e . “1? { AS clone 1st l t Ss Wa cs ° . 
How wi that attack su t ly rep le It wa lon | | ait t e whiel is t been so generally utilized as it 
“he wwell Gas ‘oO l ‘re ¢{ te © sho oO eople 0 the mt it } ° 
The Lowell Gas (¢ mpuny were ib] t how ft th p } Sh Lt ’ Nat t er sforehonste many materials awaiting 





Lowell that from the beginning their intention had been to put the price for | , Toe ‘ ipid advance of civilization and ow 
gas as low as possible, and pay the stockholders 10 per cent. upon their in- | sivox,sueaiae f observation. mav add t 
I S$ OV range of obs ‘ ; rh ) 
vestment Thev were able to prove, by some of the best men of the city of ly iia ] wat methine new. caleulated to 
. ( i (usecover something new, ¢: ate 
1] had beer “ector »¢ ! suc iad bee he vo . . 
Lowell, who had | 1 directors in the company, that ich had | t to benefit his partienlar business or profes- 
policy from the beginning ; and that from time to time they had reduced tl te to the progress of the age 
price of gas, and were contemplating another reduction as soon as they cou | ‘ ‘ 3 ] ont ty Ba: e process of manufactur- 
) to make it, and keep the dividends : 0 ‘ent ‘he result was that | ‘ ‘ ‘ ; £-. } 
att “e ae ul “ ’ ; ee errs per ce . ee : as sit ! \ " rotism. | laim to be a startling innova- 
the Board of aldermen voted, by a large majority, not to allow e new-|{ t Llideas and usages, I only ask for a calm consideration 
comers to enter the field. They said, ** This company is doing well by us { t t | isking you to prejudge or condemn 
I l IsKhlhnye Ve ejyuage oO 5 
and will continue to do well by us; and we had better stick by the old cor r ‘ ve mastered the substance of what T have to say 
they | ke l str: ver ak ss arve omises whic ? ' : 
pany, rather than take in a strange! who makes large promi ich May | yey ' t Tam about to propose is not a whit more startling 
very likely be broken I think there can be no doubt that this result wa r ext? the artifi production of butter, of sugar, or of the 
large ly aue to the tact that the company had been willing to 8 1] then ras al | ‘ lt iy iilne to vou. in the words ot Mr. Snamue | 
| We 1 S bee ; e a } noder 1h { ti | 
a moc rate price, ind has been contented with moderate dividends () t ( | Ly . na \ it the present day eondemns a new thing 
que stion of dividends, I beg leave to difter from my friend Pratt Ido t think vit { t sideratiol nd he is an imprudent one if he aec- 
‘ * Ce) sn Sutistac rYrVv ae mmol l extra-} a ; 1 . . 
that & per cent. 1 t Satistac torry dividend npon money 1h al xtra raion rents f ‘ t+ is ivanced in favor of a new thing without 


business 


Mr. Pratt—I do not say that itis. I said that we were satistied with it | that trod r to your notice a new process of mak 


ie. Price—You sich weit cnet ellendl tobe eatiefiel with i 1 Ghink thet ! y expect t t with the prejudice with which every 


men agree, in this country as in Eurepe, that capital which is invested stablished eustoms and usages is sure to be re 
extra-hazardous business, like that of gas making, ought to pay more than 8 
per cent. he British Parliament, which used to be considered a conserva- | i that ever ordinary manufacturing processes, 
tive body, was willing, in 1862, when it divided up the city of Lo inte t 3 ivoeations of daily life, a wide departure 
Bintan that the gas companies should make 10 per cent. profit, a le- | f1 t sa precedents is justly regarded with disfavor and 
clared that they would protect the companies in making that profit t | t minently reasonable and just that this should be 
was in a country where 4 per cent. has long been considered a fair rat f t t ttempt to introduce a startling innovation upon 
interest, but where money 1s often loaned at less, In this count terest [U { t i f making water gas will be received with the 
has been exceedingly low for the last few years, in consequencs f the t t for, independently of the great expense which a radi 
mous amount of paper money ; but this state of the money market r t f manufacture necessarily entails, the risk of fail 
likely to continu [ have no doubt that interest will gradually x0 0] +3) | | " is it does such serious consequences to 
it reach sand maintains a higher standard in this country than it does t paral nt to every other consideration, and justly 
England But in England, where money scares ly ever goes alt t{ per}! nee! t str f change and conservative in his 
cent., the popular sense of justice accords to a gas company the right t 
10 per cent. upon its capital, Why? Because it is a hazardous busines H eer may be, and however distrustful of 
People who put money mto it cannot always take it out agai whe t} l t eyes to the fact that the great want of the present 
wish. Ido not think the best public sentiment of any com: ty l wingly heard upon both sides of 
eountry would ask us to be contented with less than 10 per cent Our co t \ i stant ising demand tor cheap gas—for in 
pany propos s to divide no more than 10 per cent., and to keep t ot { struct ianufacture, in distribution, and in 
cael a figure as will enable us to do that, and at the same time t K | 
works in good repair ; and I believe that the community will justify us i ) t tf ‘ lespecially since the eleetric craze, as it 
doing that. We have tried in good faith to satisfy the people of Cleve Lj! s taken possession of men’s minds and purses—the at 
that we wer endeavoring to do the fair thing by them, by bring t t rt Int is | I) eal estly directed to and fixed upon 
down to a moderat price, and we intend to bring it still lower Ia t ce tl \ t ect t f increased economy the manufacture, supply, and 
sire to be satisfied with less dividends, but I wish to make the gas ul lle t ft stapl Mr. W. Mackenzie, of Dumferline, said, at the 
to make it so cheap, and to make so much more of it, that we can afford to!! t 1 t North British Association of Gas Managers in July last 
sell it at $1.50, and make a 10 per cent. dividend at that rate We an It t t that cheaper gas must be made and supplied, and 
selling at $1.65 to the ge neral public, and at $1.25 to the city for the t ene les ist be at once directed Economy, then, 
lamps. I hav talked longer than I intended, but T felt that this discussio t t f e day 1 Tam persuaded we shall not be found 
ought not to drift to a conclusion and leave it to be inferred that perhaps i t re int | take advantage of such new and im 
would be a good thing to raise the price, I think that the true policy of a| pro be di land submitted to us for this end.’ 
gas company is to deal liberally and fairly with the public How to do tl I t to 1 the s among the people generally a growing appre 
is sometimes a diffi ult and complex question In one community $3 is as t { { le, Clea ess and economy of gas as a source of 
cheap as $1.50 1n unother place. Perhaps the mass of the people are not jal t t, it enera icknowledged that the only obstacle to its 
ware od ju lees as to this particul ir subject The main point to satisfy t wking and heating is the high price at which it is 
the i itelligent publie that you are s lling gas as low as you ca fford t i \ thereto. yhich promises such a marked reduction in 

Mr. Pratt hat is all that we do. ' vines enable it to be s pp I to the consumer at a greatly 

; iv \ te st for the gas engineer 

Mr. Price You must sell the gas as low as you can, and satisfy public | A)t] , ee eae ee ee : productive of marked economies as 
that you are not making excessive profits. If you do this I think she PUDLC! enacte | , ind yield of gas, as well as in the several appliances for 
will be satisfied to take your gas, use it liberally, and pay you freely ” ther for the purposes of light or heat, there is among the gas 


The President—The next paper will be read by Mr Fogarty, on ‘‘A New | frat ty a sti und growing sentiment that, so far at least as regards in- 
Process of Making Water Gas, | creased ex omy the cost of manufacture, the most promising field for 
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Inquiry and experiment 1s the inere ind profitable utilization of the resid 


nals produced in the process. 


Indeed, to so great an extent has the feelin oO that the residual products ot 


the gas manufacture will in the near future more than repay the entire cost 
of production taken hold of the minds of the gas world, that we hear it 


prophesied almost simultaneously upon both sides of the Atlantic that the 
day is not far distant when gas will be the residual product and the business 
of making and distributing it will be tributary to and dependent upon other 
manufactures, 

We find in the London Journal of Gas Lighting, of November 30, 1880, a 
paper read by Mr. G. E. Davis, before the Manchester Scientific and Philo- 
sophical Society, in which he asked, ‘‘ What would happen tothe vast indus- 
try connected with the manufacture of gas if the electric light t 
And the 


spring up, near the coal pit banks, distillers of coal merely 


ook the place 
The re 


manutacturers 


of gas ?” auswer he gave was, ‘Simply nothing. would 


who would distill coal at a low temperature in order to produce tar, and they 
would call the gas a bye-product. 
Mr. Charles Hunt, deliv- 


Association of Gas Managers, as reported in the 


Again, we find that in the inaugural address of 
ered before the British 
Journal of Gas Lighting of June 14, 1881, he makes use of these remark- 
able expressions: ‘* Above all, the production of ammonia is in the highest 
degree worthy of investigation, not alone on account of its rising value as an 
article of commerce, but also becanse of the hopes that are ve ry properly 
It is 


not by any means certain that the combination within the retort of the two 


based upon its known adaptability as 


a most facile purifying agent. 


elements of which ammonia is composed is beyond our control, recent exper- 


iments tending to show that this is accelerated by high heat, or, at all events, 


that by far the largest portion of the ammonia is produced toward the end 
of the process of distillation 

And again, we find reported in the Journal of Gas Lighting of S« ptember 
13, 1881, a paper by Mr. G. Valentine upon New of 


Purification, Based upon the Direct Utilization of its Impurities in the Produce. 


” [wo Processes (7as 


tion of Commercial Salts,” from which I extract the following: ‘‘ We may say, 
ha 
the lye - 
Take, for 


distillation of coal, 


then, that in time the scale of gas manufacture will be revesed, coal will 


gas will be 


distilled for the value of its present bye-products, and 
Experiments, then, are wanted in the way of research. 
the 


product. 


instance, the cause of the formation of ammonia in 


What quantity, if any, is formed from the nitrogen of the air? If any, the 
quantity could be increased to any extent by taking into account the temper- 
ature and nascent state of nitrogen and hydrogt nin the presence of red- | 
hot carbon. Gas works will then be more appropriately called chemical 


works.” 

And still again, we 
August 8, 1882, that at the last meeting of the North British Association of 
Gas Managers, Mr. Young, of Clippens, whom you all know 
he 


which he is erecting, and in which the following suggestive 


find it reported in the 


at least by rep- 


utation, read a most remarkable paper, in which speaks of new works 


passage OcCCILTS : 


‘* Tf we are successful in obtaining 1 ewt. (112 lbs.) of ammonia from each 
ton of coal carbonized in our works, which I have no doubt will be aecom- 


plished, and at the same time produce some 50,000 enbie feet of powerfully 


heating water gas, | am satisfied that the gas manufacturing industry would 


be placed upon a sounder basis than ever. Coal will in all probability be the 
great source of power for ages to come. Electricity may and most likely will 
be the mode of motion fonnd most effective in eliminating the energy of th 
coal to produce the results which we desire ; but, so far as we can see at 


present, the power stored in the coal can be most economically conve rted 


ind 


able 


into electrical energy by gasifying the coal using th: 


to 


LusS 1 
the 
He 


i gas a- 


chine, more parti ‘ularly SLL we shall be recovel 


hitrogen as 


ammonia, as a by e-pre duct from the gasiiving of the vas. considered 


that the day was not far distant when, instead of the fuel being sent out as | 


now sold, it would be disposed of solely in a gaseous form, and they would 
have in addition the nitrogen in the shape of ammonia. . 

We find the sime feeling existing among ourselves, for we have heard Mr. 
George Shepard Page declare, in his lecture upon residual products, delivered 
it, ‘*Witht 


obtained, we may soon expect to realize what the late 


before you at your last meeting, th: hese new products that are being 


Dr. Letheby said 


would be the result in the future, although he might not live to see it. when 
‘gas would be the residual product.’ Had his life been spared to the age of 


Dr. Letheby would have wit the fulfillment of 


many I see before me, essed 
his phophecy.” 

And again, we find that Mr. 
Gas Association, made the following pertinent remarks in the delivery of his 
at the of the Association in May | 


eredibly informed that some of our English bret 


Thos, Butterworth, President of the Western 


meeting ist: 


inaugural address ‘Tam 
D 


puritica- 


hren are so taking care « 
the sulphur impurities as to realize from them the costs of labor in 


tion. Now, in Illinois alone we have 50,000 miles of gas coal formations, 
capable of turning out 7,000 tons to the acre, 


When we 


and each ton containing nearly 


5 per cent. of sulphur gus men take out that sulphur in a mer- 


Journal of Gas Lighting of | 








chantable for and some of us will vet tind out how to do it), then by what 
name will we be known ? Will it be gas men, sulphur extractors, tar al d 
coke distillers, managers of sulphate works, or shall we be known as manu 


facturers of some one of the coal tar dyes that our friend Page names by the 
When the 


and they 


1 
0 


source | 


he »}] 


He Se 


hundred ? ‘se and other forms of impurities become a 


then will be t 
sold 


revenne surely will in the near future—what 


ing price of good 16-candle gas? [f it is not given away, it will be at 


] 
1eSs Tl 


nominal sum ian S1 per thousand ecubie feet.’ 


[nde al, the 


! 1 us that the feeling is general and wid 
ot 


[t is stated that the Paris Gas Company 


evidence is all aroun 


| spread that in the near future we will see the entire cost manufacturing 


gas repaid by the sale of residuals 


| have already succeeded in recouping themselves for the cost of manufactur 


the English 
he 


ing their gas by the sale of residuals ; and we hear that some of 


companies derive from this source a revenne equal to 70 per cent cost 
| of their coal 

But this movement has already left the realm of theory and entered thi 
Mr. Young, 


is of shale 


domain of fact. of Clippens, is now erecting works capable of 


distilling 350 to per day, for the purpose of producing heating gas 


and ammonia; and we find in the Journal of Gas Lighting of September 


12, 1882, the statement that Messrs. R. Damster & Sons, of Elland, Yorks, 
England, are now erecting works for the carbonization of 100 tons of small 
coal daily, to begin with, for the purpose of obtaining tar and ammonia, 


which will be fully treated in the works [he gas will in this case be the re 
sidual product, a pre 
the retorts. It further stated t] 


cost £24,000, and that the e1 


d will not be pared for sale, but will be used for heating 


it the contemplated establishment will 
that the 


LS 





iwineers in charge are confident enter 
prise will be entirely successful 


asked, What al 


about ? 


It may now be out the new process of making water gas 


that we expect to hea [o which I answer, The chief characteristic 


| of the new process 1s the simultaneous production or excellent heating Cus, 


ammonia, and carbonates of soda, and that the process is so wide and radical 


an innovation upon established usages and precedents that, for the sake ot 


obtaining a fam consideration for what [ have to propose, [ have deemed it a 
safe, prudent, and wise course to dilate to some extent upon the subject of 
residuals, and to endeavor to impress upon you their great importance, hop 
ing thereby to convince you that, if [am crazy upon the subject, there is 
method in my madness, and that [am at least in good company ; for I have, 
as I have shown, the indorsement and support of some of the best an 
brightest intellects in the profession. 

After many years of trial, the manufacture of water gas has been brought 
| to a high state of perfection, but it is still defective in two very important 
| particulars. 

In the first place, it cannot be denied that the very large percentage of 


| carbonic oxide which it ¢ east very objectionable, not only 


Is q lalities of this gas, but also on account 
that ae 


account of the 


s flames; it being well known 


lof its injurious effeet upon 


eit) 
lights in which this gas is largely prevalent are easily blown out, to which 
cause many of the deaths occurring through the inhalation of this gas are 


Besides this, no residuals are produced in the manufac- 
und tted that this is a 


| attributed by some 


is it must be adm) most serious draw 


, ture of water 


hack at a period wl ras engineers the world over are expectantly looking 
| for the coming of th od time when they ean recover most, if not all, ot 
eh cost of manufacturing their gas by the sale of the residuals produced in 
| the process 

Che process of manufacturing water gas which [am about to introduce to 


| 
you compl Te ly rel 


dies these defects, by producing a water gas free from 
carbonic oxide, and at the same time residuals sufficient to repay the entire 
cost of manufacturing and distributing the gas twice over. 


[ shall now deseribe as brie fly as | consistently cah my procs’ss of making 


water gas, and at the same time producing ammonia and bi-carbonate of 
soda, 

Let us first take a brief review of the state of the gas mannfacture at 
|present. First, we have the gas men who would gladly convert the carbonic 


irbonie acid, which thev could easily do without loss 


of 


| oxide in their gas int 


of volume, if it were not for the large volume carbonic acid which they 


would be comp lled to remove by lime, and which would conseq te ntlv be a 


curse to them. They endeavor, consequently, to manufacture, as a basis for 


an illuminating gas, a water gas consisting as far as possible of hydrogen 
and earbonie oxide, and containing as small a percentage of carbonic acid as 
| possible 

Next we have the inufacturing chemists who make cyanide ot potassiun 


volumes ol carbonie 
let 


as I have just stated, ar 


and ammol la, al 1% ise 


uel l, a 


escape from their furnaces ; 


) produce in the process imme! 
d, for 


and yet the gas men, 


oxide, carbonic | hydrogen, a the most part, these gases 


erecting expensive works, and expt nding large sums of money for the pm 
pose of conducting a process the main obje ect of which is to produce these 
waste gases of the manufacturing chemists 


And, again, we have the soda manufacturers, at least those of them who 
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aS 
use the ammonia-soda process, and whose number is constantly on the in 
crease, who go to great expense to manufacture the carbonic acid which is 
the curse of the gas men, and which the chemists throw away; they at the 
same time buy ammonia from the gas men. 
It will be readily seen how intimately these three industries are interlinked 


with and allied to each other, and how ridiculous it is that each of them 


A reten etot diagral at a will show the formation of this generator 

that tl xvgen of the steam and air is set free and com- 

bined w t fort honie oxide and earbonie acid, while the 
hvdroge f the stear l the mitrogen of the air are respectively set free. 

It ma t be amiss to state here the means by which I have arrived at the 


weight of coke and the products derived from it as shown in the diagram. 





should be throwing away as a nuisance just what the others are going to laking the German experiments as the basis of my calculations, and divid- 
great trouble and expense to get; and I have no doubt that you will be | ing the 248,505 et of gas produced from a ton of coke, according to 
greatly surprised to learn that the carbonic alone which may be produced in | it part find the following results : 
the water gas manufacture may be made to pay much more than the entire i wiroor 13.70 mw al 34.045 cu. ft. and weighing 180 lbs 
cost of making and distributing the gas, leaving the gas itself free, and with Carbonic acid 10.38 ‘ Y5.670 + ‘“ 3()13 
it many hundreds weight of ammonia for every ton of coal used. Cities octin Ae ry 8105 « 6s 3198 
I propose to produce, by a simple and continuous process, a water gas| Nits 8 64 “ 145.685 ss 10854 
consisting of nearly pure hydrogen, and, simultaneously with it, large quan- : 
tities of ammonia and bicarbonate of soda, the carbonic acid evolved in the M.00 per « t 248,505 en. ft, and weighing 17245 Ibs. 
process being combined in the latter salt, and becoming the most val ike | Dal { ro produce d, 10,854 Ibs., I tind, by a Sm 
product which I have, instead of being a curse as at present. ple eal t 10,854 x 12+14=9,303 lbs. as the weight of carbon which 
First. I make a cheap heating gas trough the action of steam and ail on | would be required for the complete conversion of this amount of nitrogen 
incandescent carbon, This gas will contain so large a percentage of nitro-| into ey en, | adding to this the weight of the coke already consumed 
gen as to be unfit for luminating purposes. I call it ‘* generator gas in making the generator gas, I have 22404-9,303= 11,548 lbs. =5.153 tons of 
Second. I convert into ammonia the nitrogen of the generator gas pro- | coke or carl ised the entire process 
duced in the first part of the process, or at least the greater part of it In order t d the entire product derived from one ton I now divide the 
Third. I convert into carbonic acid all the carbonic oxide produced in the | entire w t of coke used, as well as the quantities and weights of the gen 
process, and replace it by an equal volume of pure hydrogen. lerator ga duced, and of its component gases, by 5.153 as a common di 
Fourth. I remove the carbonic acid from the gas by means of the ammonia | visor, and in this way arrive at the products given in the diagram, viz., 43¢ 
produced in the second part of the process, producing bicarbonate of am- | lbs, of col ed for making generator gas, and 1804 lbs. used in converting 
mona, tl t ‘ t ValLoge ete 
Fifth. I decompose the bicarbonate of ammonia formed in the fourth part i the case of the German, as well as of the English experiments hereto- 
of the process by means of chloride of sodium (common salt), producing | fore ment ia percentage of nitrogen present in the gas would 
chloride of ammonia and bicarbonate of soda. evident fit for use for illuminating purposes ; but, at the same 
[ shall now describe each of the above five processes in detail, showing as | tim: f vious in both cases, that if this nitrogen could be removed 
L go its connection with those which have preceded it and those which are to] it would aff , <tremely cheap basis for an illuminating gas. 
follow. Up tot time, like many of you I presume, [ had paid but little attention 
In June, 1878, there appeared in the American Gas Ligut Journat the] to nitro or its compounds, and indeed felt no interest in it, looking upon 
report of a lecture upon a hew method of producing cheap heating gus for]it as a ert. manageable gas, which had little affinity for anything, and 
domestic and manufacturing purposes, delivered before the British Society of | wa f litt unt, at ist so far as gas making was concerned. 
Arts by Mr. 8S. W. Davies, and the statements made were so very startling as I continued to t k over the matter, and the more I reflected upon it the 
to attract my attention strongly. more L became vinced of the great value of any process by which I could 
This gas was said to be obtained by the action of steam and ain ipon inean- | eliminate nitrogen from generator gas produced by thi action of alrand steam 
descent carbon contained in a close chamber or cupola, the action of which | upo1 cand rh 
was continuous instead of being intermittent, as the ordinary process of ml ced t tudy up the nitrogen question with a will, and for the 
making water gas is. The composition of the gas produced was about as} next 18 n t levoted all my spare time to ascertaining the best means fo 
follows : eliminating it from generator gas. IL rummaged the libraries for information, 
Carbonic oxide 22.6 per cent wunting up such old records and papers as [ thought would assist me, and 
Hydrogen mile inter ee A - 10.0 searching tte tor Weeks at a time, through the technical and scientitic pe- 
Light carburetted hydrogen 1.9 riodieals and the proceedings of learned societies, in the hope of finding some 
Carbonic acid. ae ; $.5 thing that would throw light upon the subject. 
Nitrogen 58.0 [ was rewarded, since I found much more than I hoped for when I started 
jig out mt nothing connected ; all I found cons.sted of mere fragments of in- 
100.0 pret Com tel] ‘2 aud records of half-tried and forgotten experiments scattered here 
Mr. Davies’ estimate was that 10 pounds of anthracite coal wer ‘apable | and there throu the patent and scientifie records of the past 40 years. The 
of producing 1,000 eubie feet of this gas, which would be at the rate of |r ts of mv searehe owever, were to convince me that the only practica 
224 000 cubic feet to the ton. ble pl f mu troge from the gas was to convert it into ammonia 
From some things which had come to my knowledge I was disposed to re. | Well i ve already stated, the second step in my process is to convert 
gard the above statements as considerably exaggerated. I could not he lp | the tro f t erator gas into ammonia 
feeling, however, that if the yield of gas was anything like it was represented W I started t to convert my nitrogen into ammonia, I had just a gen 
to be, and the nitrogen, or at least a very large percentage of it, could be] eral idea of how to go about it From the authorities which I had consulted 
eliminated from it, it would be the cheapest basis for an illuminating gas} TI made wp my mind that the task was quite feasible ; but, beyond a few gen- 


that the world had ever seen. 


I paid little attention to the matter, however, until 1879, when a series of | 


articles upon generator furnaces appeared in the Journal of Gas Lighting, 
from which they were reprinted in the American Gas Licgutr JourRNAL. 
These articles gave the results of a series of experiments which had been 
conducted during a period of more than two years by a committee of th 
German Gas Light Association ; and the statements which they contained 
appeared deserving of the most implicit confidence, their correctness beine 
vouched for by Grohn, Bunte, Schiele, and Schilling, all engineers of the 
very highest standing. 

These experiments showed that under suitable conditions an average result 
of 1 eubic meter of generator gas might be produced from 0.145 of a kilo- 
gramme of coke, or at the rate of 248,505 cubie feet of gas from one ton : its 


average composition being about as follows : 


Hydrogen . 13.70 per cent 
, o | 


Carbonic acid. ... : - 10.33 
Carbonic oxide .... ae 17.33 
Nitrogen ....... : ae 58.64 

100,00 


l eral statements, [ could tind nothing to assist me for a long time, nor could 


[ learn that amm a had ever been pro luced upon a practical scale from the 
| ecombinati f atmospheric nitrogen with hydrogen, 

[ learned, fro ‘Wurtz's Dictionaire de Chimie,” p, 484, that ‘* nitrogen 
does not mbine ectly with hydrogen, but that it can unite itself with 
earbon at a red heat in the presence of an alkali or alkaline carbonate, and 
| that it is a cyanide which is produced in this case.” And again, p. 1171, that 


‘the greater part of the cyanides—in a dry state—with the exception of 
those of me , i copper, are pretty stable, and may be submitted to a 


red heat without decomposition, but in the presence of a little water produce 


| carbonates and ammonia 

| Avain, } LOTS, t t ** whe passe d over carbonate of potasslim heated t« 
redness, cyanogen produces cyanide and cyanate of potassium; when the 
eooled mass is dissolved in water, the latter salt becomes converted into alka 

i lime carbonates und ummonia 


And again, p. 1084, that ‘‘ cyanide of potassium is formed when a current 
of gaseous nitrogen is passed over the hydrate or the carbonate of potaak 
heated to a red heat 
From Wurtz, and other authorities which it is needless to quote here, 


satisfied myself upon seve ral points 


| 1 


~ eer 


ee 
ae 
a 


35 


IO AEN ss pO. 


eae 


ee. 


ao -erecer 


~~ 






- 


ae a 


SO ARO ee are 


a 


StS 


+t 


<a 


=e 
> 





American Gas Light Journal. 





Nov. 16, 1882. 





Ist. That ammonia cannot be produced, at least upon a practical seale, by 
the direct synthesis of its elements hydrogen and nitrogen, 
2d. That there is no difficulty whatever in evolving ammonia from cyano- 


gen and its compounds. 


3d. That alkaline cyanides are easily formed at high temperatures by the 
combination of hydrogen and carbon with an alkali or alkaline earth. 

4th. That while a very high temperature is required for the production of 
alkaline cyacides, these same eyanides may be decomposed by steam at a 
temperature of 600° F., with the production of ammonia, 

5th. That the ammonia so formed at a temperature of 600° is decomposed 


at a red heat, and that consequently the range of temperature between the 
pots of formation and decomposition is extremely narrow. 

I was confirmed in my conclusions as to the formation of cyanides by Sir 
Robert Kane, who says: ‘* Cyanogen may, however, be formed abundantly, 
and in a simple manner, by bringing its elements together at a high temper- 
ature in contact with substances with which it may unite itself. When any 
organic substance containing nitrogen is caleined with potash the nascent 
carbon and nitrogen unite, and eyanide of potassium is formed.” And by 
Watts, who tells us (‘‘ Chemistry,” Vol. IL, p. 203) ‘that cyanides can be 


formed by passing atmospheric nitrogen over carbon impregnated with pot- 
ash, has been sufficiently proved by several experiments, especially those of 
Havens and Bunsen (p. 198) ; to 


and it has also been found possible carry 


out this mode of formation on a manufacturing seale 
** Possoz and Boissiere first established a manufactory for this purpose at 
Grenelle, near Paris, in 1845, but subsequently transferred their 


to Neweastle, England, 


operations 
where fuel could be obtained at a much smaller cost. 
Their process, improved by Bramwell, of Newcastle, consisted in passing a 
current of air for 10 hours over charcoal powder saturated with 






the [ gradually studied out and 


out any previous knowledge 


upon subject, 


formulated for myself a process for converting the nitrogen in the generator 


gas, produced in the first part of my process, into ammonia, partly with the 
and the 


idea that a plain statement such as I have made, references which | 


have given, would be of assistance to those who wish to investigate the sub 
ject for themselves, and partly with a view of satisfying you that what I 
have done in this matter has been the result of quiet and patient investiga 
tion, 


I am disposed to dwell upon the method of converting nitrogen into am 


monia for the reason that this is the only part of my process which 1s at all 
for the LIGHT 


and also for the 


strange to you, AMERICAN GAS JOURNAL has familiarized you 


all with the remaining parts thereof, further reason that this 


is the keystone of the whole process, and that consequently it is of import- 
ance that you should fully comprehend it. Indeed, the process of converting 
free nitrogen into ammonia, as | propose, is not by any means so strange or 


new as many of yeu would suppose 
of the 


of coal aS 18 obtained, 


, for it is merely a repetition upon a larger 


scale process by which all the ammonia produced in the manufacture 


with this difference, that where, even under the best 


conditions, you accidentally produce about 25 pounds of sulphate of ammonia 


from a ton of coal, [ derive from the same ton of coal, and by the ideutical 
reactions which take place within your retorts, two hundred times as much. 
It is well established that bituminous coal does not contain ammonia 


already formed, but that it does contain the elements of cyanogen, and also 


of ammonia—a ton of coal usually containing from 50 to 75 pounds of nitro 
h. 
although it is not well known in what shape ex- 


So that we 


gen and a few pounds of alkalies, magnesia, lime, soda, and potas So 


much has been ascertained, 


actly the nitrogen is combined in the coal. have in the gas retort 











Steam 





sition. 





carbonate of all the elements required for the production of cyanogen, the carbon, the 
35 Wks Flgdregen 
a JS ibs 
_— es 
sete _—#28 lbs 
a _fbbils + 
yi LSS ths - 95¢ 72 Culnr Ped 
sail ‘4 Ae Carbouc Onde 
17 78 Ubs $283 lds 
at  Bunrbonale of Soda 
Pe ge oe 
i 
dBc YP 5, ——> TT se: Fe 
sn: 
potassium, and contained in wide earthen cylinders placed in an upright po- | nitrogen, and the alkali all contained in the coal itself. And further, we hav 
in the watery vapor which is continually given off during distillation, steam 
‘ The factory was in operation for two years, during which it produced 1,000 for the decomposition of the cyanogen and the formation of ammonia. 
It was, however, not Is not this just the same as I do, except that instead of trusting to the 50 or 


kilogrammes (about a ton) of yellow prussiate daily, 
found to work profitably, and was ultimately abandoned, chiefly, it 
of the large expenditure of fuel, the 
(retorts), whether of fire-clay or iron, were unable intense 


appears, 


on account and because 


to stand the 


cylinders 
heat 
to which they were exp wed.’ 

Here was really something encouraging. Not the of 
manufacturing ammonia by combination of its elements theoretically practic- 
able, but I here 
potassium, 


only Was process 


found, upon the most indubitable authority, that cyanide of 


a recognized source of ammonia, had actually been manufactured 
upon a practical scale for a lengthened till 
tirmed by a paper read by M. 
Science. (See * Bulletin de 
Rendus,” for 1848. ) 
MM. 


tbly surprised to find in them more solid information upon the subject of 


8 [subsequently found con- 
of 
and Comptes 


Possoz himself before the 
la Societe de Encouragement, 
the French patents under which 
Possoz and Boissiere started their operations in France 


French Academy 


[ searched also for 


’ and was avTree- 


manufacturing ammonia from atmospneric nitrogen than I had 
derive 


been able to 


from every other source combined ; so much so that further investigu- 
than 


Information 


Lion, as well as my own subseq ue nt ¢ xperiments, more 
of 


atmospheric 


warrant me in 


the 
Chey are 


pointing to these patents as a most reliable source upon 
subject of manufacturing 
No. 9,536, issued to MM on 1843, 
No, 1,183, issued to M 1845, the closest 


rtudy and attention from any person interested in the subject either of man- 


ammonia from 


nitrogen, 
Decs 


and deserve 


and Boissiere 


on Octobs r l. 


> . 
Possoz mber 24, and 


) , 
OSSUZ 


nfacturing ammonia in the process of making 


i the 


water gas, as I propose to do, 


vor of mereasing the of 


yield of ammonia i process manufacturing coal 


is, 


G 


I have so far dwelt at lengt 


h upon the various steps through which, with- 





60 pounds of nitrogen and the few pounds of alkali contained in the coal for 
the production of ammonia, I furnish to and bring into intimate contact with 
the coal all the nitrogen and alkali necessary for its complete conversion into 
cyanogen, and which I afterward decompose by steam, with the production 
of ammonia ? 

Have 
out of the cyanogen produced from + carbon in one 
the latter to be about 1,800 poun Is ? Why, 


acal gas, equivalent to the production of 9,705 pounds of commercial sulphate 


juantity of ammonia that may be evolved 
of coal, 
2,500 pounds of ammoni- 


you formed any idea of the 


ton assuming 
about 
of ammonia, 


And it is only necessary to study, and to endeavor to repro 


duce as nearly as possible the reaction which takes place within your retorts 
L do not pretend to tell vou that 


to believe that 


to obtain a very large 


all, 


percentage of this. 


you can get it but I have reason good management it 


by 


is possible to get at least one-third of it ; and I need not tell you that if you 

vet even the tenth or twentieth part of 1t you will then have a big thing. 
You may now tell me that this is all very well in theory, but that it is im- 

possible to put it into practice.. Have we not the most incontrovertible evi- 


dence that during a period of more than two years Mr. Bramwell successfully 


manufactured cyanide of potassium upon a large scale in England? And as 
evidence of the growing hold which the idea of producing ammonia by the 
synthesis of its elements has taken upon men’s minds, have we not the fact, 
as already stated, that Mr. Young, Clippens, has already succeeded in 


raising his yield of ammonia from 25 to 75 pounds per ton of coal, and is 
even now making improvements by which he expects to raise his yield to 112 


pounds of ammonia and 50,000 cubic feet of water 
Nor does it look altogether like theory that Messrs. 


the ton of coal. 
R Dempster & Sons 


gas to 


are 
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even now erecting, at a cost of not less than £24,000, works in which ammo- Verver's a vsis states the composition of the Narbonne water gas to have 
nia will be the manufacture and gas the bye-product. Nor does it look mere | been as f “ 
theory to me that I have repeatedly tried the thing myself in a small and im- + Watery pol 1.02 per cent 
perfect apparatus, where it was absolutely impossible to produce a sufficiently ( I wed 50 “ | 
high heat or to maintain suitable conditions, and that I have repeatedly Carbonie oxic 3.54 si | 4 
taken generator gas containing 60 per cent. of nitrogen, and, after passing it Light carburetted hvdrogen 38 "Si 
through a small retort, have found this nitrogen reduced to less than 20 per Hvdrogen 94.08 1M 
cent. Nitr . .122 ss ‘ 
Ls it anything more wonderful that ammonia should be produced by the Loe 36 " ih 
synthesis of its elements than that beef fat should be chemically changed pag | ) 
into butter, or that grape sugar should be artificially produced? Is it any : F : ae 100.00 : er ne) 
: For af port o s gas see Journal fur Gasheleuchtung tor 1859, page if 
more wonderful than the telephone? And yet any person who would have 79 and 1861. va - 4 
dared ten years ago even to hint that it was possible to converse with a friend 7 Santi pa ald foal ee es . ; 
ndeec . ( KNOW that the manufacturers of water Las would gladly wg 
20 miles away would have been langhed at as an idiot. And, for all that, . P ’ F - . y : sh 
avail themselves of process just described of removing all the carbonic \) 
some how or other all these things have come to pass, and are now such old a ie tie Q | ariardidediiane Th" ther adie cone waaeaein all: cama Mieieniaias i 
stories that even the children have ceased to wonder at them. _ : ail eer a va rar comet Se - wl 
. ‘ were it t for the enormous quantity of carbonic oxide produced, and which i 
One thing is certain: the foremost men in the profession unhesitatingly de- | ,, . ee oe 1 ; : oe . 
; ; : they would subsequently be compelled to absorb by lime, the great expcnse 3 
clare that the day is not far distant when gas will be the residual product. The ‘il aa sa] Lint Gaknais Cites a 
idea is daily growing and taking a stronger hold on men’s minds ; and the Just imagine the quantity of lime required for the absorption of the car- a 
experience of the world is that, whenever the leading men in any business 01 Lonic acid produced by the complete combystion of one ton of carbon. 4 
point, then some of them ane enre. to reach it within «litle while’ Ana|220%22 + 6 = 8218 pounds, which, maltiplid by 852, gives 69,078 eubio 
i - ; . ; - feet of carbor cid as the product of the perfect combustion of one ton of 
never in the history of gas lighting have men’s minds been directed mors a 
earnestly than they are now to the best means of obtaining an increased "Now : of] wnnot absorb more than 6 cubic feet of carbonic Wi 
yield of ammonia, acid, an sequently we have 69,974 + 6 11,662 pounds of lime as the ‘ 
In this respect it may be well worth our while to consider whether lt qual titv reqnire d for tl CO! ipl te absorption of the earbonic acid produced \ M] 
would not pay those of you who are engaged in the manufacture of coal gas | },. +h, perfect combustion of one ton of carbon, which is manifestly too «i 
to follow the lead of your English brethren, and to endeavor, as they are}, — a 4 
doing, to increase your yield of ammonia according to the system of Mr While ¢ e is nothing new or experimental in the simple conversion of "I , 
Young, whose efforts in this direction have been attended with the most un selioni t rbonie acid, with the liberation of an equal volume of | 
qualified success ; which may be well believed when we are assured, wpon — Ae ay t decided novelty in the process of first making am 
excellent authority, that the ammonia produced, even in the best conducted | ponia with w t move the enormous volume of carbonic acid produced | 
works, ranges from one-sixth to one-tenth of what may be obtained from the in the proce subsequently converting the latter into a valuable 
nitrogen contained in the coal, on which subject Lunge, in his late work produ or aia 
on the distillation of coal tar and ammoniacal liquor, states, wpon the author Thy ‘ ' the earbonic oxide of the gas is converted into car- \ ] : 
ity of Dr. C. Maymoth Tidy, and also, I think, of the late Dr. Letheby, that | joni 1 with ¢] eration of an equal volume of hydrogen, is shown 
the nitrogen contained in various samples of coal examined by him was cap- | up ‘ ttey 
able of producing from 142 to 226 gallons of ammoniacal liquor of 4 degrees} = The fourth part of process relates to the purileation of the gas from 
Twaddle per ton of coal, whereas, instead of this possible yield, rarely more | earhonic acid by means of the ammonia produced in the process itself—the 
than 45 gallons of gas liquor, of 4 degrees Twaddle, is obtained per ton OT} amme | eid being caused to combine and to form soluble ear- 
coal—usually 25, in London only 13 gallons. Bastien ail ' 
The reactions by which cyanogen is produced, and is afterward converted Chere is litt essitvy for me to say to you that there is nothing new in 
into ammonia with the production of additional volumes of carbonic acid and ubsorbing ‘ l bv means of ammoniacal liquor, for this is well 
hydrogen, are shown upon the diagram by the letters d, e, i, u, p, 6, 7, A, cen ts ; ‘ principle of the process being that, when a gaseous 
and g. mixture cont ¢ 1 ia and carbonie acid is caused to pass in a cool 
[ should here state that before proceeding to the third part of my process, | state through wet scrubbers, these gases combine, the ammonia being com- a 
which involves the subjection of the gas to such a heat as would be destruc- | pelled t louble equivalent of carbonic acid ; so that there is no 
tive to my ammonia—this gas being decomposed and resolved into its ele- | qiffeult ievil is from this impurity by means of ammonia when ji 
ments at a red heat—I pass the gas through suitable condensers and scrub-| payer a half equivalent of the latter 2 as te pre sink deh aaa a ry much less 
bers, in the latter of which my ammonia combines with the carbonic acid in than this a tity may be made to serve for the complete purification of the 
the gas to form soluble carbonates of ammonia, which escape from the cas fro rbo wid, by having recourse to the well knowa priaciple of be 
serubbers as ammoniacal liquor. reqenerat ecovering the ammonia at the end of the process, which may oo 
The third part of my process relates to the conversion of the carbonic oxide | jo easily effected bs ‘ the chloride produced in the fifth and last part i 
in the gas into carboaic acid, with the liberation of a volume of hydrogen | o¢ ¢}, process with milk of lime, as practiced in the ammonia-soda process, 
equal to that of the carbonic oxide removed. ete 0 ‘sas ia, less five per cent. loss each time, is used over and 
I effect this by causing the carbonic oxide to decompose incandescent | ver aca , 
steam, which it readily does, combining with the oxygen of the steam to | On the subject of ammoniacal purification of gas, T would refer you to the f) 
form carbonic acid, and liberating its hydrogen ; the volumes of the carbonic AWERICAN G Licnt Journan, Vol. XVIL, pages 24 and 118, and Vol, Hy 
acid produced, and of the liberated hydrogen, being in all cases each equal XXVII e175 Also see page 178, same volume, where Mr. Livesey : | 
to that of the carbonic oxide removed ; so that it will be perceived that ther aus thes The great thing to be desired is more ammonia.” And ia 
is no loss of gas in the process, but on the contrary a large increase, the car. oa } . ere Mr. Hunt says: ‘There is nothing really new in if 
bonie oxide being replaced by an equal volume of hydrogen, and at the same a Wallace and Claus’ process in regard to the carbonic acid, but sim | 
time converted into a similar quantity of carbonic acid. There is nothing nly with 1 l to th pply of ammouia—there was the difficulty.” And 
new or experimental in all this, for it was all done at Narbonne, in France, Z in. on page 179 you wi 1 fi 1d Mr. Livesey saying: ‘‘ There was the fact i 
as far back as 1854, when Fayes succeeded in constructing an apparatus ‘in | 4 + thev ha rly enough ammonia to purify the gas.” 4 
which water gas practically free from carbonic oxide was mad upon a Bn vo e that there is nothing very strange or experimental in my _ pro- (' 
practical seale for several years. (See historical notice of lighting by water position to purify 1 is from carbonic acid by means of ammonia, and that i 
gus in La Genie Industriel, Vol. IL, p. 148. See also Vol. XVII, p. 1 the great novelty consists in providing ammonia enough to do the work. 
where you will find the following analysis of the water gas produced at The purificat of the gas from earboniec acid by means of the ammonia in hy 
Narbonne : the was itself, with the formation of bicarbonate of ammonia, 1s shown npon t , 
Watery vapor........... 3 per cent, the diagram by the letters /, k, and t | «i 
Carbonic acid Bae ; 3 sé It mav be observed, at the same time, that the carbonic acid which enters tn 
Carbonic oxide. ...... ; Sate cee” “ into eombinat with ammonia, as shown at j and &, is insufficient for the 1 
Carburetted hydrogen. ......... l . | conversion of the entire ammonia into bicarbonate, and that the additional 
Hydrogen. eae oy &Y “ volume of earhor wid produced from the carbonie oxide, as shown upon : 
Loss as Beas 2 ws the diagram at n, not only supplies this deficiency as shown at ¢, but, in ad- f 
dition thereto, leaves an excess of 1,778 pounds of carbonic acid to be after- : 
lw ard treats al y regene rate a ammonia, as alre aly described 
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The fifth part of my process consists of the decomposition of the bicarbon- 
of the of 


with the prodnetion of chloride of ammo- 


ate of ammonia produced in the fourth by 


salt 


part process, 


Lewis 
*hloride of sodium (common 
iia and bicarbonate of soda, 
it 


is nothing more or less tian the ammonia-soda process which is now so we i 


its 


[t cannot be said that there is anything new or experimental in this, 
a large scale, in 
many places in Beigium aid England, (See ‘The Manufacture 
# Sulphurie Acid and Alkalies,” Vol. LIL, p. There you will find that, 
in 1878, M Solvay, a Belgian manutacturer, produced 90,000 tous of soda of 
Also, if refer to the Report 
and Steel Institute, find that 


sO Very 


known, and which is carried on most successfully, upon 
Lunge, on 


2» 
eo.) 


a Superior quality by this process, will 


fpart L., p. 180) for 1880, of the Dror 


vou 
you will 
this 


protitable that he can afford to transport ammoniacal liquor 300 miles by rail 


this same Solvay finds his business of making soda by 


process 


for use in the manufacture of soda, Tn addition to purchasing ammoniacal 
it 


ways, M. Solvay manufactures carbonic acid for use in the process ; 


liquor for use in the soda manufacture, and hauling 300 miles over rail- 


and, on} 


weount of the difficulty of procuring ammonia at a reasonable price, is now, 


as I am informed, beginning to manufacture it himself, | 
The most attractive feature of the soda-ammonia process, as used in con- | 


junction with mine, is that so far from finding my carbonic acid a curse and 


1 source of expense, T, by this means, convert it into the most valuable pro- 


luct I have, inasmuch as [am thereby enabled to trausform two pounds of 
rock salt, worth less than one cent, into one pound of bi-carbonate of soda 
worth five cents, an operation which, owing to the great quantities produced, 
will of itself more than repay the entire cost of making and distributing th 
gas, leaving the ammonia and gas itself fre 

TN 


the chloride of sodium, as just deseribed, a 


1e reactions which take place between the bi-carbonate of ammonia and 


re shown upon the diagram by the 





letters g, r, 1, and m. 


! of the 


ducts capable ot being ‘ btained as ultimate results from the pertect conpver- 


I have shown upon the diagram the weight and volun 


Various pro- 


sion of the material used, basiug my calculations upon the we ll-known equiv- 


slents of the various bodies involved in the reactions produced. 
It must not be supposed from this that I believe myself, or would have vou 


be li 
but the ultimate results of perfect reaction in the several parts, and 


believe, that the results as given, or anything like them, ean obtained 
practice : 
of the perfect conversion and utilization of one ton of coal and 8554 Ibs. of 
rock salt, as calculated from the chemical equivalents of these podies, 


be 


would | 


us follows : 
worth 25 cents 


85,472 cubic teet of hvadroge hi, 
15,2 


7,647 Ibs. chloride of ammonia, 


89 Ibs. bicarb. soda worth 5 cents 


worth 5 cents 





j 
S1167.66 | 
These figures may well startle and astonish you as I confess they startled 
uid astonished me when I first attempted to formulate the chemical reactions | 


f the process, as shown upon the diagram, and to calenlate the re sults and 


products ; but as I have already said | have no « xpectation, nor is there the 
slightest hope, that these results, or anything like them, can ever be attained 
in practice. There is, however, excellent reason to suppose that at least one- 


third, perhaps one-half, of the ultimate results can be reached in time ; for 
the experience ot the world proves that whenever men become convince d that 
a valuable prize is within the possibilities they find some means of obtaining 
it. 

It will be perceived that in estimating the ultimate 


results of ton of 


coal or coke [ have made no allowance whatever for the fuel used in produe- 


one 


ing reactions which require that large volumes of gas should be heated and 


quantities of 


hat 
acal products should be crystallized from their solutions by heat. 


cooled twice over and, in addition thereto, t vreat ammoni- 


It is proposed to use the generator gas itself for fuel, and I think that half 


of this will be a liberal allowance for that purpose, which would reduce the 
products obtained to one-balf the above quantities, so that we would have 


the product of one ton of coal or coke 1277 





, oS 


and lhos or coarse salt, the follow- | 


ing products : 


| 
42.736 eu. ft. of hydrogen, at 25 cents pel LOW) & 10.68 | 
7.644 lbs. bicarh, sola, at 5 hts per lb BRV.20 
3,823 Ibs. chloride of ammonia, at 5 cents per Ib 191.15 


S584. 038 


You may now with justice ask—-what reason have vou for the faith ‘3 


that 


in you when vou tell us that there is exce Hent ground for hope to Suppose | 
that ce rtainly one-third, and possibly one-half. of these enormous products | 
can be obtained at the cost of one ton of coal d 4277 lbs. of coarse salt plus | 


cost of lal wl 


Thre 


Careful investigation of the methods pursned 1» former times to 


produce 
sumumonia from atmospheric nitrogen leads irresistibly to the eo) clusion that 


} 
wasteful 


thre were and extravagant, for 


r the first efforts in this direction were 
' 


to toree 


confined altogether to the practice of producing the required reacnions by 


the application of heat to close retorts containing the material operated o1 
We learn, however, from M. Possoz, that all attempts in this direction wer 


failures. To use his own words : 


‘* In order to heat the entire mass (of carbon and alkali) to the point ne¢ 


essary to the production of cyanogen, it became necessary to heat the retort 
externally to such a point that in a little while it became full of holes o 


cracks, or otherwise tiseless ; and, finally, in practice it was found impossible 


to heat uniformly «a mass the center of which was always cooler than the 


sides, for the white heat had to traverse not only the thickness of the wall of 
the retort, but moreover the thickness of the alkalized carbon between the 


sides and the center, so that in order to obtain the proper heat in the interior 


it was necessary to regulate the introduction of alkalized carbon to the retort 


very carefully (he used a vertical retort and continuous feed) because if the 


quantity introduced was too great in proportion to the heat very little cyan 


gen was got, 
He found also that it took tifteen days to get a working heat upon his re 


torts, and that they frequently gave out in a’week or two, 


Moreover he used gas in a cold state, for he further says, ** [ was obliged 


through this mass (of incandescent carbon and alkali) a current of 


; gas the temperature of whieh was always much less than that necessary fo: 


the production of alkaline cyanides, and the interior of the mass, that it cost 


so much trouble to heat, was the reby being continually cooled,’ 


You will easily perceive that the cause of failure here was in the attempt 
to heat a dense mass of fine carbon and alkali contained in a vertical rete rt. 
where it had every chance to pack itself, by external heat, and at the san 
time force a large volume of cold nitrogen gas through it; more ver, the re- 


torts soon became leaky, and consequently, owing to the high pressure sed 


tor the purpose of forcing the gas through the dense ass of carbon and 


kali in the retort, a great part of the gas passing through it was lost. 


It will be seen that the failure here was altogether owing to defects in the 
construction and management of the retorts used, and not at all to anything 
in the process itself. 

M. Possoz soon removed these difficulties, at least ina measure, by heating 


the nitrogenous guses destined for the production of the evanogen t> men’ 


descence before admitting them to the furnace. He found such good results 


from the change that he soon learned to place his chief reliance 
heating effeet of the 


‘hon of 


the 


it nitrogenous gas passing through the fm 


poh 
ican sec 


nace for the produ cvanides, and to ¢ xpeet from the external fires lit 


tle more than the retention of heat in the retort and fire-bricks around it, 
This was the principle of heating adopted by Mr. Bramwell, of Newcastle 


who, as has already been said, made a ton -of evanide ot potassium daily for 


a period of more than two years. The business, as before stated, was found 
not to be proti.able, and was finally abandoned, It must, howeve r, be re- 
membered in thi nnection that he threw away all his carbonic acid and 


heating gases, 


ge 
It is strange that with all this experience upon record, and easily accessi- 
ble to any person who would take the trouble to hunt it up, out of more than 
twenty English patents that [ hav consulted, for the manufacture of ammo- 
nia, all but two are based upon the principle of external firing, abandoned so 


two are the only ones which have 


long ago by Possoz, and that thes hither- 


to given the slightest promise of successful development. 

The wonderful state of perfection to which the system of superheating 
gases has been brought, in consequence of the introduction of the Siemens 
and other heating furnaces, and the equally wonderful results obtained in 
1t 


ans of superheated steam, as first introduced by Crutchett 


the combustion of pulverized fuel, and in the system of converting 


x into 
heating gas by me 
in 1865, and since brought to a high state of development by Strong, Dwight 
and others, appears to me to afford the true solution of the diffleulties which 
have attended the earliest attempts to produce ammonia artificially from at- 
mospheric nitrogen. 

You are all aware that in what is known as the Strong system of making 
water gas steam is raised to a most intense temperature, by being caused to 
pass through a cupola containing a reticulated mass of fire-brick, previously 
raised to a white heat, and that the steam being thus raised to a high tem- 


perature, in passing through and in contact with the heated bricks, is caused 


to meet a falling shower of coal dust, which is automatically and continuously 
fed into the cupola, the effect of which is that the coal dust instantaneously, 
I should almost say explosively, decomposes the steam, producing carbonic 


oxide, earbonie acid, and free hydrogen, Experience proves that the gasifti- 


cation of the coal dust is much more perfect than when lump coals is used, 
The same 


gold 


and further, that it proceeds with three times the rapidity. 


ciple is also successfull 


prin- 


vy applied to the desulphurization of and silver 


ores, 
A little retlection ee 


oxidation of pulve rized coal by the oxygen of incandescent steam and the ev- 


will show what a perfect a alogy there is between 


anization of pulverized coal and alkah by the nitrogen in incandescent nitro 


and that the m which has been applied with such marked 


genous Las, 
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success in the manufacture of gas should produce equally good results i lue t eight 9M81, we have 
production of cyanogen and alkaline cyanides, 8] LO’ dye 
Upon this head there is excellent reason to believ: that thre | hl t 1S] 10) 
sults produced by the gasification of pulverized fuel by incandess \ C. G. S. sy ithe units of force and of work are 
are but a tithe of what may be expected from thi applicatio f thi me ma t tl different eleetric units of the 
principle to the manufacture of alkaline cyanides as a step in the manut ( +S t mvenlent proportion with quantities in practical 
ture of ammonia, ‘ dl d toa form of expression by numbers 
As far as I have been able to inform myself, the greatest difficult x] all é., hot convenient to manage. So that in 
enced by Bramwell was the caking or solidification of the mixed und C. G. S. units it has been decided in practice to 
kali in his furnaces ; and indeed my own experience has satisfied me th tiples of the absolute C. G. S. units. 
under the ordinary conditions of practical work, it would | POSS t [ut ( gress of Electricians, at their meeting of the 22d of 
operate successfully upon a mixture of lump coal and alkali pright |S ate low lefinitions for the usual electric units : 
cupola or retort for the production of cyanogen ; for when the alkali used ments the fundamental units—centi- 
lime or salt, or a mixture of both, which, for economical reas u. G&G & 
found most suitable, it will settle down into the lower part I tl uy | I t t the ** ¢ i and the ** volt ” preserve their ac 
and actually choke it up, @ defect which Bramwell att: mipted to rem l te units ©. G. S. of resistance equal l ohm, 
surrounding his cupola with slots through which he could break ip tl te ts of ctro-motive force equal 1 volt. 
compact mass within it. cE t of resistance (the ohm) is to be represented by a column of 
As to the alkali best adapted to the production ot ammonia dl limeter cross section at a temperature of 0° C, 
gas, I am satisfied that lime mixed with a little salt or slaked wit stro IV. A te t commission is to be charged with the duty of deter- 
solution of salt will be found by far the most economical, and equally as et ¥ eX] ts, the length of Ja column of mercury of one 
fective as any other. It is true that nearly all the authorities upon the ma u t a temperature of 0° Centigrade, which shall repre- 
ufacture of cyanides from atmospheric nitrogen point to potash as the most | s¢ 
suitable alkali for the purpose. But it must be remembered that, ull the \ \ f urent produced by a volt im an ohm, 
former experiments 1 this direction, the object Was the prod ietLol t t Vi \ ( the quantity of electricity detined by the condition 
cyanide of potassium, the reason of which was not that potassium was more | t pel rive one ** coulomb” per second 
suited for the production ot cyanides than some of the other alkalies, but that Vil \ I ul iS f ‘apacity detined by the condition that a coulomb 
most of the eyanides are very unstable and decompose very rapidly vhile 
on the contrary, ferrocyanide of potassium is very stable, o h account we } 
has been looked upon as a most desirable combination in which to f t It lo’ Cc. G. S. units 
gen, lL oli LO’ C. G. S. wnits 
[ fear that T have already trespassed too much upon your valuable tim: I 1) | 
aud feel that I owe you an apology therefor ; but having devoted much time | ’ ; Ww co er 10 _ m~, » GS. unit 
and experiment to the investigation of a process which, in many of it 
pects, is entirely new, and the principles of which are in the closest on | os ind wniilinnsls Oo a: *& wi ol 
d accord with the ideas of the most advanced thinkers of thi profession, [] 10 
have been induced to enter into particulars perhaps more fully than w ( q \ { | YC. GS. units of capacity And finally, from the 
tually necessary, but not more so than is dne to the importance of subject | equat i QE, we see that the unit of work a the system of practical 
which appears to engross a very large share of attention, espe vieW | y 1 1 C. G. S. units of work (ergs). 
of the competition of ¢ lectricity and petrol nan—clhie tly the latter, and of t On, | aril ts made by the commission of the British Associa- 
enormously increased consumption of gas which would be sure to follow th of the mn of mercury of one square millimeter cross 
w marked reduction in the selling price as the adoption of this p \ Centigrade) temperature which represents the ohm is 
lead to, M4n¢ wtual value of the standards of resistance which we 
If, however, I have succeeded in directing your thoughts inte ew « f These standards are formed by threads or wires, made of 
nel the attention which you have given me will, [ hope, not be altogetl : silver and one part pl siete because the resistance 
devoid of fruit; for a germ, even of error, which 1s started int fe fre ently f ittle with the changes of temperature. The me- 
ripens into a rich and akundant harvest of truth aud pr with care by several coverings of silk and then rolled 
In the hope, then, that my effort may not be altogether unprofitable t | ling is done doutile. so that in each part of the bobbin 
vou, and thanking you for your kind attention, [ would clos which are equal and have contrary signs, and in this 
calm consideration of the statements which I have made, and Ivy the magnets or the neighboring wires are 
minding you, in the words of Mr. Clegg, that He is a bold 1 ‘ , t ise are employed boxes of resistance coils, formed of 
the present day, condemns a new thing without very deliberat lera f different re sistance s, giving multiples and sub-mul- 
tion, and he is an imprudent one if he accepts for truth anything that | al one in most common use will determine resistances 
vanced in favor of a new thing without the same precaution si nd ohms. 
To be continued Ve | t thre ietical unit of electromotive force. The standard 
s exact value has not yet been constructed. The electro- 
1) element is about 1.079 volts. That of a zine- 
Electric Units. ement (Warren de la Rue) is equal to 1.068 volts. That 
eke . lement Latimer Clark is 1.457 volts at 15 
By D. MonnieEr, C. E. : ; 
2 Aw | not possible to have a material representation of 
(Continued from page 179. ) lt \ The value of a current is determined in functions of properties 
In taking as the point of departure the unit of quantity, and in det co it ; r that the current traverses. 
as ‘a quantity which exercises a unit of force upon an equal quantity placed | [ t y of tl t of currents upon magnets 1s called electro-magnet- 
at a unit of distance,” we have an electro-static system which is most favor tion of currents upon currents is called electro-dy- 
able for the study ot static electricity. 1 of currents upon chemical compositions is called 
By taking as a point of departure a unit of current such that © the t of | aa thine classes of ettions furnish: Ghsen dlemes of in. 
leneth of the unit of current exercises a unit of force Upon a hit of magneti t irement of currents—the galvanometer, the electro- 
pole place dataunit of distance,” we have the electro-magnetic system. | dy1 voltameter ; and, finally, the calorimeter measures the 
which is particularly adapted to the study of the phenomena of elect { the quantity of heat which it develops in traversing 
motion, SIs GAlLce 
rhe three fundamental units adopted by the British Associati: for t lo be Cor led 
Advancement of Science are the centimeter for length, the gramme fo 
and the second for time. This system has received the name of C. GS | | NUISANC! The blazing electric lights in the City 
centimeter, gramme, and second). In this system the unit of for hich | H , isance They dazzle the eyes, and thereby increase the peril 
is called ** dyne,”’ 1s the force which, acting upon a mass of ( mme d treets that border the park. Where they do give 
ing one second, impresses upon it an acceleration of one centimeter I , and at times they leave the park in darkness. The 
second, The unit of work is called “erg,” and is the work dev ped erved the purpose much better, and made the park safer and 
unit of force running through one centimeter of length 7 } t Vv. ¥. Sun 
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The Estimation of Sulphureted Hydrogen in Gas by Direct 
Weight. 
—_ 

At a recent meeting of the American Chemical Society, Mr. A. P. Hallock 
gave the results of some ¢ xperiments on the determination of sulphureted 
hydrogen in gas He tirst tried the absorption method with binoxide of 
manganese, but found that in cases where ‘‘the quantity of sulphur was 
comparatively small, and the amount of gas which could be used was also 
very small, the liability to error was so great that no satisfactory results 
could be obtained.’ Solutions of acetate of lead and sulphate of copper, 1n 


U tubes were not found to work we 


and the dehydrated sulphate of coppel 
was experimented with In this case the absorption was satisfactory, but the 
fine powder, to which the substance had been reduced, prevented the free 
passage of the gas through it As a last resort the dehydrated sulphate of 
copper in a granular form was tried and found to answer very well 

The following is a description of the apparatus employed. It consisted 
first of a drying eylinder containing fused chloride of calcium, next to this 
attached a weighed 6-inch glass-stoppered U-tube containing the dehydrated 
sulphate of copper, a bit of cotton was put on the top of the sulphate in the 


U-tuhe to pre vent any of it being blown ont, ['o this U-tube was attached 


another U-tube containing soda-lime and chloride of calcium, to cateh any | 


earbonic acid and thereby enable one to determine it at the same time. and 
after this was placed a meter to measure the quantity of gas passed through 


the tubes, and from the meter was a tube leading to a small burner where 





Gas Works and Chemical Industry. 
oe 
In commenting editorially upon the first return made under the ‘ Alkah, 
ete... Works Regulation Act, the London Journal spr aks the following 


It was said by the illustrious Liebig that the degree of civilization of ar 


nation might be aceuratelvy gauged by the record of the quantity of sulphuric 


acid consumed within its borders [his is, at first sight, a somewhat fantas 


tic wav of solving an abstruse problem ; but the more carefully it 1s exan 


ined, the more completely does it satisfy all the conditions of a crucial test of 
economic progress It was probably owing to reflection on this maxim of 
the great chemist that the late Earl of Beaconsfield, on an occasion whicl 
may not be forgotte cited turns of the chemical trade as affording the 
first evidence of a revival of commercial prosperity in this country Be this 


is if may, the maxim itself contains a deep truth which is well w rthy of con 
sideration and remembrance. For what does the extensive use of sulphuric 
acid by any nation really signify ? Simply that.this commodity—itself a bye 
product, and not long since wasted—is the chief agent whereby the waste and 


rubbish of the nation’s industry is redeemed for other uses A savage tribe 


spoil as much as they consume of the products of the earth which support 


their existence ; and a people perfectly civilized may, without any great 
stretch of the imagination, be s Lppose d not to waste anything Betwee1 
these extremes are to be found all the nations of the world at this time, and 
they are distinguished among themselves by the degree in w h they ap 


proximate to the ideal of civiliz 





the gas was burnt. “Speaking in the broadest possible sense, it is, of course, true that nothi 
The object of the first chloride of calcium was to dry the gas, for any is absolutely wasted in the earth. because the ec mpensating actiol f decay 
raoisture would be canght in the sulphate of copper tube and weighed as sul-| and assimilation goes on unceasingly, and in the long run the ae i 
phureted hydrogen therebv maintained The element of time is an essential fact of this 
The apparatus was first tried on the pipe leading from the hydrogen mait ‘| process, however, and the durat of human life is too short f f the 
after letting a sufficient quantity blow out, to ensure that it was fresh gas, unhastineg operations of nature Some device must therefore be adopted for 
for when the gas was first turned on it failed to produce any stain on acetate | peeoy ciling natural processes with man’s necessities, and this is pre o thu 
of lead paper, showing that the sulphur was being removed from the gas by sphere of utility where sulphuric acid is ‘‘ indicated,” as a physician would 
the iron rust in the pipe. Some time after it began to produce a stain, the |, xpress it ; for this powerful agent substitutes a process of of wrancement 
apparatus was attached by means of a T-shaped pipe so that the gas could be for one of apparent EY cav. and does in an hour the — of centuries hava 
kept burning all the time, and thus have the flow of gas up the iron pipe | the savage tribe already referred to may indeed fertilize the ground with th. 
much more rapid, and thereby have it acted wpon as little as possibl bones of animals on which they feed ; but the process does not 1 
The gas was allowed to pass very slowly through thx apparatus, not over profit to them By slow degrees the remains decay. a more luxw ‘ i 
one foot in three hours: after one foot had passed, the U-tube was detached lage springs up 01 : vind. ck nian My eget: 
and weighed, and found to have increased 0.198 grammes in weight, which | prey to oth inters. A people more civilized than these will perhaps eco 
would give 315,51 grains of sulphuretted hydrogen in 100 enbie feet, or, 0.47 Ree their waste to the extent of bringing bones and rags to market 
»per cent. by volume After this four more determinations were made, allow- | thereby obt return in another kind. Large quantities of thi f 
ing only one-half foot to pass each time, and although in this case the results waste naotact re exported from the poorest ec wnishs s of tl ont t of 
had to be multiplied by 200, they agreed very closely, as may be seen by the Europe, and are bought by other nationalities who know how t sulpl 
following table The column marked A gives the increase in grammes of ric acid to advantage This is pre-eminently the case in Enel 
weight of the U-tube, B gives the number of grains of sulphureted hydrogen content with pouring sulphuric acid upon our own waste hea 
in 100 eulme feet, and C the percentage and rubbish. we buy for this purpose all of the same kind of com ty that 
: \. B ¢ ean be obtained the world over Hence, when a chemist coms t reflect 
No. l 1085 344.91 0.51 per cent on the greatness ind wealth of this country, he is as like ly t et this 
No, 2 L100 B39, 02 0.52 ' result with the prodigal use of oil of vitriol by our countrym« vit 


No. 3 1110 342.59 0.52 
No. 4 1105 


341.00 0.52 
Shortly after this, experiments were made upon the finished gas and it was 


found that the U-tube had gained more in weight than it did when using the 


unpurified gas, sometimes showing as much 
feet, 


as 100 grains more in 100 cubie 


After a few attempts it was found that the sulphate of copper 
peculiar tint different from what had been noticed whil woekine on the un- 
purified gas, and it was thought that the sulphurie acid liberated might in 
some wi have acted upon some of the hydrocarbons Some of the sulphate 


was taken ont of the tube and tre ited with absolute ieohol, and also with 


ether : there was then obtained a peculi ir oily substance tppare ntlv a mixture 
ot hydroearbons As vet sufficient quantities of it have not been obtained to 
allow experiments upon it. This was sufficient to prove what cansed the in 


crease in weight of the T-tube and showed that it was not due te sulphureted 


hydrogen ‘ 


It mav be well to state that the gas experimented nupo 


Ss What Is KI vn 
is ‘water gas.” Steam is decomposed by means of ignited carbon, giving 
a mixture consisting principally of hydrogen aud carbonic oxide Chis 
subsequently enriched with naphtha, and passed through heated retorts t 
* tix thre naphtha Vapor Unless ve rv higl heats are e} ploved some f 
the vapor escapes decomposition, and this is liable to condense when favora 
ble conditions are presented Doubtless the peculiar ly ant Pe 
mentioned by Mr. Hallock will be found to be similar in its nature to the oils 
condensations often found in the mains of cor ipanies IS]) iphtl { * 
enricher, The vapor would natw illy be arrested by the porous copper salt 
ii the same way that minute particles of tar may be detected i fe | gas 
in which the condensation has not heey stfticient thoroug} Va ry 


Engine eT, 


of the more evident, but not more reliable means to the same « 


‘*Tt is not our intention to follow the different trains of thought t 


by such an apparently prosaic con «lity as sulphurie acid, t e 
tion with the verv varied industries catalogued in the Loe G ment 
Board return. It will suffice, for the present, to remark the satisfact \ 
denee which it affords of the careful utilization of the bye-produ 
manufacture At first no two occupations would appear to | ty 
more widely than those of supplying heht to towns and fertilizi t 
the country Yet this return gives prominence to the fact that in t vreat 
majority of gas works in the United Kingdom the production of two cor 
modities the lighting and the fertilizing medium goes on side by lle t 
| Is enurious to find that im all British gas works, almost without exe pt . the 
production of a chemical manure is the wccepted ‘second string” of mai 
facture Surely, if the copious use of sulphuric acid Le a sign of advanced 
civilization, a gas works where ma e is also made, regarded from a sociol 
ogical standpoint, must be in itself an epitome of the civilization of tl ! 
tion' These are not idle thoughts ; for it is allowable sometimes to tal 
stock, as if were, of om industrial ¢ thiol ipon some other basis tf] il 
of immediate profit and loss 
Tt might have happened that the condary developments of gas supply 
ul been in directions not alwavs nor entirely beneficial to peacetul industry 
In reality we see that these developments have resulted in placing gas mal 
ers prominently im the ranks of those benefactors of their species who | Y 
to make two blade {f gruss grow pl T one 





NaT“RAL Gas tN Bioomixneton, Ii! It is stated tl Lp t 
foot the object of which is to hght t town of Bloomington, [li 
natural gas. It is proposed to employ the gas from a large well whicl 


recently discovered that loc lity 
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An Improved Gas Engine. 
= 

Mr. Christian Rohn, of Worcester, M 
after repeated experiments, succeeded in designing 
a gas engine, of which we append the following 
particulars: The engine is double-acting, and very 
simple in construction, and the obstacles which 
| e usually seriously interfered with the con- 
struction of double-acting gas engines have been 
successfully overcome. The valves are driven by 
eccentrics, and the friction of the several moving 


parts has been reduced to an extremely low fig- 


“are The mixture of gas and air is compressed to 
xtent before being admitted to the cylin- 
ders, or only sufficient to make it fill the eylindes 
in the time required. This gas engine can, it is 
uid, with safety, be made of any size up to 1,000 
horse power, making if a three-cylinder engine 
and using steel in its construction 
Mr. Rohn has also designe d another gas engine, 
of the disec-engine principle, having six cylinders, 
and as the charge lol each eylind r is € xplode ad in 
succession once in every revolution of the engine, 
great regularity and uniformity in power and 


speed 1S € xpected. Exchange. 





The Efficiency of Washed Coal. 
_ 

Though itis generally conceded now that wet 
bituminous coal will not make as large a quantity 
of steam in a boiler as dry coal, there are few fig 
ures to substantiate this. There have been fire- 
men, and there are some now, perhaps, who in 
sisted that their coal yielded better results after it 
had been liberally moistened than when dry ; but 
of late that idea has lost ground, and, as a geneaal 
rule, has been condemned. A series of tests have 
recently been made at Bochum, Germany, which 
offer facts in place of theoretical considerations. 
A quantity ol washed slack, holding 18 per cel T, 
of water and 9.9 per cent. of ash, evaporated 5.7 


pounds of water per pound of fuel, while the same 


coal, with only 3 pei ent lt wat ie ~ 
to 8.5 pounds of stear M 
for moutnre hy edu 


quantities 


found to be 
per cent S i a. 
The Connellsville Coke Indust 


The Pittsh h M 


Irom parti interes i ( | 
coke indaustl the follow] 

magnitude of the busi f 

producing )) | ) ‘ 
of the coke goes Wi \ 

pome of the I t ligt t 7 


shipped are Colorado, Utah, New M 
Arizona Freight eer 
from $20 to $45 per net t 


1ronu-mak! 


smeiting ti pore l meta 
largely I 
lowlny ( \ 
it YS ) t ++ ) 4 
bon, 80 { ) 82] } 
ad | i teatu 
I l Waste if i 
lucts that w 
puri { 





Gas Stocks 
-— 


Quotations by G. W. Close Jr., Broker and 
Dealerin Gas Stocks 


with W. B. Scott & Co., 


ow A n : 4 
ow Theft wing quotat Sa t 4 
»f $100 per share. _ag 
Gas Co.'s WV } ( 
aj f ish 
Central... K466_ 006 g 
Harlem 1. 800.006 
49 Bonds 170. Om 
Manhattan. cheney $000.0 
Metropolitan..... ..... 2,500,004 , 79 9 
= Bonds... BHR, OF f Q 
Mutual..... a 5.000.006 4 
= Bonds 
| Municipal........ 1.5.00, 006 9 
“6 Bonds 750). OM 
New York $000, 0 { 
Northern 70) 
Gas ¢ sor b 
Brooklyn ( 
Citizens... : 1. 200. O04 
S. F. Bonds 0.006 mn 
Fulton Municipal L Oe O - 
Peoples 000 
. Bonds 290, OOO 04 
OOK 
Metropolitan.... mn 
Nassau 1.000.000 
Ctfs Th ) 
Williamsburgh 1 O00. O01 
Bends 0.00 
Richmond Co., 8. I >. On , 
Bon 4( 
Out ot Town Gas ( pa 
Buffalo Mutnal, N.Y 750.00 
Bonds 200.000 1006 ) ‘4 
Citizens, Newark 918.000 
Bds 24 000 
Chicago Gas Co., Ils 
Cincinnati G. & C.C 
Consolidated Balt { { 
Bonds 
East Boston, Mass. 20). OM 129 Fe 


ight Hournatl, 237 








Hanniba Mo 100.000 LOO um Lod 
Hartford, Conn 00,000 »% 120 28 
lalifax N.S 400) O00 10 i4d®& 1450 
lamilton, Ontario 150,000 40 1178 
Jersey City 750.000 »0 155 16 
Jacksonv e, | 120.000 50 LOO 
Lewistown Maine 400,000 100 — if 0 
Laclede St Louis Mo 1. 2OO.00U Luo 117 
Montrea Canada WO O00 loo ib (87 
New Have Con 4 144 
Oo nd 9 2 
Peoples, Jers City is ai 
Bd 
Pitt 1, Mass 120 13 
R } ter. N. Y 50 70 a0 
\ r De KO 174 
Yonkers ae 0 2 
St. I is Missouri 600,000 AD) BAO 254 
» Fr rancist (ras 
( S. Frisco Cal 8 68 
Tole O} wm 7 
I vy. Citizens e p00 O00 100 
Vashinvton. D. C 1.500.000 20 215 2 
Seriy 375.000 if 945 "50 
The f ing gas stocks were sold at auction ; 335 
N York gas company, at 1132 1144: SLX 
Met poltan gas company, of Brooklyn, N. Y . 
t 723 1) shares Citizens gas company, Brooklyn, 
N \ t 695; $2,400 certificates Nassau gas 
par srooklyn, New York, at 90—40) shares Nas- 
Brooklyn, N. Y., at 50. 
Ad " ° 5 7 
’ . ~ . ¢ ° 
Advertisers Index, 
Page 
GAS ENGINEERS, 
\\ N York (¢ 24 
\ yew ¥ K City 245 
GAS WORKS APPARATUS AND 
CONSTRUCTION, 
N York City 243 
R 1, Gree L. I 243 
D « Phila., Pa 243 
Kerr M M ort Way Ind 245 
N ( Cincinnatl, Oni 253 
lay I X Baltimore, Md 243 
M Phila., 1 243 
M a I " & « I ted, P a., Pa 245 
} r Mie. ( W im, Mass 214 
GAS AND WATER PIPES. 
4. H. MeNeal, Burlington, N. J 242 
ster Iron Works, Phila., Pa 242 
ames Marshal! & Co., Pittsburgh, Pa ‘ 242 
a i? p Pa 242 
\ I ind Machine Co., Phillipsburgh, N. J 242 
Mellert i Ma ne Co., Reading, Pa 242 
SCRUBBERS AND CONDENSERS, 
\ Y City 
N york 4 i 
RETORTS AND FIRE BRICK, 
{. Gautier & ( ey Citv, N. J 2 
er & Sons, N York City 2 
A Weber, Ne ) K Clr : 1) 
Fire Brick Works, St. Louis, Mo 240) 
Retort and Fire Brick Works, Brooklyn, N. Y 240 
ier & O'Brien, P 1., Pa 240 
rdner Brothers, Pittsburg Pa 240 
el Maurer, New York City 240 
ens & Howard, St. Louis, M — 240 
icago Retort and Fire Brick Works, Chicago, Ils.. 240 
id Anderson, Cincinnati, Obio....... ° 240 


| DIE TERICHUS REGENERATOR FURNACE. 


ries F. Dietert Baltimore Mad 248 


GAS METERS, 


larris, Griffin & Co., Phila., Pa 246, 

Arne Meter Co., New York and Philadelphia 247 

The Goodwin Gas Stove and Meter Co., Phila. Pa 247 

He e & Mellhenny, Phila., Pa ‘ 247 

Marv Meter and Mfg. Co., Baltimore, Md 247 
GAS STOVES, 

Arner Meter ( Ne York and Philadelphia 239 


VALVES. 
5 alve Manufacturing Co., Troy, N. ¥ 
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EXHAUSTERS, 
Ind 241 
New ¥ 


P H.& F. M. 
Smith & Sayre 


Roots, Connersville, 


Manufacturing Co., wk Cit 


GAS COALS, 






CIRCULAR TO GAS LIGHT COMPANIES. 





Branco OFFICE OF THE Strone Gas Fuen anp Licgur Company, / 
Penn Gas Coal Co., Phila., Pa v4 CorneER Broapway AND Main Srreet, Yonkers, July 2, 1881. 4 
Perkins & Co., New York City 244 : . é ; 
Cannelton Coal Co., New York and Philadelphia 245 The Yonkers Fvet Gas Company is now in successful operation, manufacturing Water Gas by 
New York and Cleveland Gas Coal Cc., Pittsburgh, Pa 245 j Se SrronGe Process, for Heat, Power, and Liaur. 
“Ww J *l Cos ‘o., Be ore, M¢ 245 , ee 
Newburgh Orrel ¢ sal Ce Baltimore, Md . It has about two and a half miles ot mains already In use through the heart of the city ol 
Despard Coal Co., Baltimore, Md 245 | _- = - 
Fort Pitt Gas Coal, Pittsburwh, Pa »444| Yonkers, and is supplying gas for cooking, heating, and various industrial purposes. 
Chesapeake and Ohio R.R Coal Agency, N, Y. City 245 The problem of a purely fuel gas is at length practically solved, and is a complete success 
GAS ENGINES. Phat it must speedily go into universal use is apparent to everyone, 
Schleicher, Schumm & Co., Phila., Pa 248 Gas Light Companies are cordially invited to visit Yonkers and inspect this new system, which, 
STREET LAMPS, if electricity shou/d eventually drive them out of the field of illumination, will open to them another 
J. G. Miner, Morrisania, New York City 213 | field still more vast and fruitful, and from which the y never can be dispossessed. The Westchester 
PURIFIER SCREENS (as Light Company of the city of Yonkers ¢ mploye s the Lowe Process for m iking its gas. Here . 
George D. Cabot, Lawrence, Mass ¥e then, ean be se en, side by side in business competition, the Strong and the Lowe against the Motay 
BURNERS and the old coal gas methods, and each observer will be enabled to form his own vpinion as to their 
G. Gefrorer, Phils... P 1 relative power and value. The Srrone Gas Furr anp Licgnr Company is the proprietor for the 
' rerrorer, dila., a . 
rhe Goodwin Gas Stove and Meter Co., Philadelphia, Pa »4 | State of New York of the Strong Patents, five in number, and of the Lowe Patents, two in numbe1 
PURIFYING MATERSAI jal applications for licenses or for information should be addressed, as above, to 
Connelly & Co., New York City 241 | R. W. VAN PELT, President of the Compa 
tnd also President tl Yonkers Fuel Gas ¢ . and of the Westchester G Li t ¢ 
STEAM BLOWER FORK BURNING BREBSE. 
H. FE. Parson, New York City 38 
5 
Nhl FParson’s team ower 
(,wynne Harris New York City _. 242 3 
SURRY GRD Test ih. Pome, HT *|FOR IMPROVING BAD DRAUGHT IN BOTLERS, AND FOR BURNING BREEZE 
AS FUXTURES. : OR OTHER WASTE MATERIAL. 
Mitchell, Vance & Co., New York City. )y T _ aaa » i | y T ™ ) 
f i z ~ a. i 4a 
CEMENT. 4 4 : 
F. 0. Norton, New York City FOR U > IZING onal r 4 AS FU 
moons. "| PARSOWS AIR JET? TUBE ‘CLEANER, 
King’s Treatise 
Gas Analyst's Manual 245 FOR CLEANING BOTLER TUBES. 
Scientific Books . 2! These devices are all first-class. They will be sent to any responsible party for tria/ No sale 
Cathels’ Gas Consumers’ Manual 247 unless satisfactory. Manufactured by th WATERTOWN STEAM BL Ow B R COMPANY. 
Fodell’s Book-Keeping 247 F 
Review of Gas and Water engineering .. ‘ ae | H. e = PA ad So N = Su pt. = 42 PIN E Ss T Se 





FOR SALE. 


7900 Feet 8-in. Cast Iron Gas Pipe 


WEIGHING FORTY POUNDS PER FOOT 
Apply to FREEL & WcVAVMER, 


4 CLIFTON PLACE, BROOKLYN, N. ¥ 


LUDLOW 
Valve Manf’g Co.., 


OFFICE AND WORKS 
93S to 054 Biver Street and 67 to S3 Vail Ave. 


TROY, NEW YORK. 


EFERENCES FURNISHED 


SEND FOR CIRCULARS. 


R 





BRASS AND IRON SLIDE VALVES, 


Dowie and Single Gate, inch to 36 inch—outside an 


asite screws, Indicator, etc.,—for Gas, Water, Steam, an 


i) 


HYPRAULIC 


MAIN DIP 
ALSO 


FIRE HYDRANTS. 


REGULATORS 





N. Y. 
Church’s Reversible Screen, for Gas Purifiers, 

































































0.0.0.0.0.0.0.0.9.0.0.0.0.000.00.00 


PATENTED 


IULY 9, 187 
Keversible, Very Durable, & Easily Repaired. 


N. Y 


Oval Slats, with Malleable tron Cross Bars. 


Apply to ConTINENTAL Works, 


Mass.. 


Greenpoint, , or Davis & Farnum Manvracrurine Co., Waltham 


inthorized to build them, 


GEORGE D. CABOT, 


who are or to 


Agent Lawrence Gas Co., Lawrence, Mass. 





tEFERENCES :—Luwrence Gas Co, Lawrence Mass., Roxbury Gas Co., Roxbury, Mass.; Newport Gas 
Ca N port R 1 
WANTED, WANTED, 
An Agent or Manufacturer, ° + %°%* "= 48 w1o mas man cat 
OF A SMALL GAS WORKS FOR SEVEN YEARS, 


WITH A \ INNECTION AMONG GAS WORKS, 
a \ Similar Position in a Larger Works. 
fo Push the Sale of an Apparatus in the : . — 
tnited States (where it is Patented) for the 

‘ x Cal a e of duties sl s 

Manufacture of Ammoniacal Liquor into = : ‘ 
Sulphate of Ammonia. bookkeeping 

! A} perat hn Englis Apply rp 

rks t ur 4 tions, With references and te s 

te i J. COATES & CO., l. LITTLEHALES 
j 06 CANNON ST..JLONDON, E.t i GASAZWORKS, HAMILTON, CANADA 
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AMERICAN METER CoO., 


SOLE MANUFACTURERS OF THE 





We call attention to our new Catalogue of Heating Stoves, which is now ready, comprising descriptions and 
illustrations of a varied assortment of Plain and Reflecting C\ er Stoves, Open Fire-Place Heaters, ete., designed 
to meet the demands of the approaching season. © Gas Compan ind others will confer a favor by sending for 


will] orlve satisfactory results, 


AMERICAN METER COMPANY 


Catalogue and examining the merits of these STOVeS, W hic 

















No. 19.—Open Fire-Place Heater. No. 13.—Reflecting Heater. 


All Qualities of Gas can be Used. 
A 
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SEND FOR ILLUSTRATED CATALOGUE AMERICAN'METER CO., New York and Philadelwhi2.. 


ee a 





No, 1S.—«9pen Fire-Mlace Heater. No. 17B.—New Pattern Open Fire-Place Heater, No. 17A.—New Pattern Open Fire-Place Heater, 


ee ee oe ee 
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J. H. CAUTIER & CO.. LACLEDE MANHATTAN 


CORNER OF FIRE BRICKS AND FIRE BRICK & ENAMELLED CLAY 
GREENE AND ESSEX STREETS, CAS RETORT WORKS prETORT WORKS. 
JERSEY CITy N. J. CHELTENHAM, MO 


Hand and Machine made Retorts and Settings, Superior ADAM WEBER 
MANUFACTURERS OF Fire Bricks for Siemans Gas and Glass Furnace. Bricks ‘ 


and Tiles for Whitwell’s Hot Blast Ovens, Blast Parnace 


un€ Cupola Tiles, ~ CLAY GAS RETORTS 
Clay Gas Retorts, Fire Bricks and Tiles 
Gas H Ts Prairies AND RETORT SETTINGS, 
AS House Tiles, vicistFncomcaosrecnnos snr FIRE BRIGKS, TILES, ETC., 
Fire Bricks, Etc. Etc. on eee ee eT ee Office and Works, 15th Street and Avenue C., N.Y 
Ground Clay, Fire Brick and ESTABLISHED EN 1845 


7 : Borgner & O’Brien 
Tera a aeeres, | o. Rese 4 one. 5 cesaauie ; 


393-1y C, E, GREGORY 


T. B, GAUTIER OFFICE Foot oF Houston st.,n.n,,x.v. GLAY GAS RETORTS 
BROOKLYN AND RETORT SETTINGS, 
Clay Retort & Fire Brick yes Gas Retorts, rire Bricks, Ties, ETC¢. 


(EDWARD D. WHITE & CO.) 


Manutacyuren, of Clay Metorts, Fire Brick, TTL ES, FIRE BRICK. Sod Wey eee Mace, 
VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. whats: rae tetaleaaaeal 


Otfice, SS Van Dyke St., Brooklyn, N. ¥. AND EVERYTHING IN THE FIRE CLAY LINE. WENTY YEARS’ PRACTICAL EXPERIENCE 





ae GARDNER BROTHERS, xs sarsXSroron, up 


ESTABLISHED LS64. 


CLAY GAS RETORTS, RETORT SETTINGS, FIRE BRICK, TILES, Etc. 


MINERS & SHIPPERS OF FIRE CLAY. OFFICE, 116 SMITHFIELD ST., PITTSBURGH, PA. 
C. H. SPRAGUE, No. 13 EXCHANGE PLACE, BOSTON, MASS., Agent for the New England States. 








~ OFFICE, 418 to 422 East 23d St., New York, TABLISHED 1856 WORKS, PERTH AMBOY, NEW JERSEY 


HENRY MAURER, 
Excelsior Fire Brick & Clay Retort ‘Works 


CLAY GAS RETORTS, BENCH SETTINGS, FIRE BRIGK, TILES, ETC. 


Howard hens Pacific B.R. | ‘VV E. N S ra | | ( ) WA R D, 916 Market Pn St. Louis, Mo. 
FIRE BRICK, GAS RETORTS, AND RETORT SETTINGS. 


SEWER PIPE, 8 TO 24 INCHES DIAMETER. 


Glass Pot Clay, Ground Fire Clay,in Barrels andin Bulk. All kinds of Fire Clay Goods. 











CHICAGO “ cetaaeel ——— pape wees THE PELOUZE & AUDOUIN 


RETORT & FIRE BRIGK WORKS, Gas Retort & Fire Brick Co, CONDENSER 


old Medal, Paris Exposition, 1878 
394 to 402 N. WATER ST., CHICAGO, ILL. TAYLOR & ANDERSON 


Late CHAS. TAY! OR, estab, 18 


ND MANUFACTURERS O} Smedbereg’s Improvements. 


STANDARD CAS RE Y OR r s, FIRE U.S. PATENTS, May 26, 1874, and July 21, 1874 
ms RRI K, AN This Condenser may fairly be considered a STANDARD and 
ay eforts an ertings INDISPENSABLE machine During the eight years which a 
j elapsed sine 


ince its introduction, it has been adopted in the follow- 
BLAST FURNACE LININGS: CUPOLA BLOCKS: rks: 


WITH 
GEORGE C. HICKS, PRESIDENT 


BLOCKS & TILES GRATE SETTINGS; STOVE LININGS: San Francisco, Municipal, N.Y New Urieans 
<a fh S ,PR Q > pew “np © a Boston, Sacramento, 
FELL’S, DANK AND FRANK SMOKE PREVENTOR rit Yo carbene 5 om kl a 
Of every Shape and Size to Order. DANK’S ROTARY PUDDLING FURNACE TILES; Re Hannibal. Newark, 
SIEMENS’ & OTHER GAS REGENERATIVE FURNACE TILES Petaluma, Red Bluff, Louisville 
, PRESEN @ — . g. Ir a napolis, Oakland, Salt cae City 
XXX PRESSED GA WORK! Fl RN ACE BLOCKS: temo Ohio Penttentiarv. Hotel del Monte. 
: FIRE CEMENT, ETC., ET¢ Napa Insane Asylum 
POROUS NON-CONDUCTING BRICKS *P tA. C Y est-buton ag nate New arre ‘or every Or of 
. . ‘ ‘ os “l tar, ‘ai test-buttons, [rv ew Orleans Gas Light 
Doubled Milled Clay, Ground Bricks, FOR BENCH FRONTS. npany will shortly be distributed. Addre 
‘ \ he . > 2 ‘ . 
and Fine Sand of Purest Quality. x shed, and competent men supplied to put up work.| THOE SHICKLE, HARRISON & HOWARD 
Non-Conducting Porous Bricks for Bench Fronts. BRANCH WORKS, NEW CUMBERLAND, W. VA EON O0.; Sts Lonts, or 
General Office and Works, JAS. BR. SMEDBERG, 42 Pine St, (Room 18), Ne ¥. 
svecial goods for Smelting, Assayinpg, and Chemica 
Manufacture. BURNS ST., CINCINNATI, O. smepsenc’s Non-osciLLaTING DIFFERENTIAL GAUGE 
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MITCHELL, VANCE & CO. 
Manufacturers of 
CHANDELIERS 


And Every Description of bl 


GAS FIXTURES, I 

4 

Also Manufacturers of ‘ 

Fine Giit Bronzesand Marble Clocks, warranted best Tims a4 
keepers Mantle Ornaments, &c, Mig 
Salesroom, 836 DROADWAY. i 
NEW YORK. m 

Spectal designs furnisned for Gas Fixtures for Churches 
Public Halls Lodges. 4c 








fF’. O. NORTON, “ql 


MANTFACTURER OF 


IMPROVED GAS EXHAUSTER "tstvseus Cement, 


[ giving be rresults than Portland or any other cement 
With Engine on same Bed Plate, or w ithout. 


BYE-PASSES, GAS VALVES, GOVERNORS, ELBOWS, PIPE-FITTINGS, &C., FURNISHED TO ORDER. 


P, H. & F, M, ROOTS, ; Patentees and Manufacturers, CONNERSVILLE, IND, Iron Sponge 


92 Broadway, New York. 


S. S. TOWNSEND, General Agent, 6 Cortland St. and 8 Dey St., N. Y. - ‘i 
JAS. BEGGS & CoO., Selling Agents, 8 Dey St., N. Y. CAS E XHAUSTERS. ‘ 


WM. COOKE, Selling Agent, 6 Cortland St., N. Y. CONNELLY & CO : 
*. 


Send for Illustrated Catalogue and Price List. NN nt ee eee 


NEW BOOKS. 
SMITH & SAYRE MANUFACTURING COMPANY. 


2 
No. 245 BROADWAY, N.Y. OBSERVATIONS ON GLASS AS AN OBSTRUCTOR AND \ 
BUILDERS OF 


REFLECTOR OF ARTIFICIAL LIGHT, 2 cts 


Machinery and Apparatus for Gas Works. Le 

















——7 R2 = rRANSPORT OF MATERIALS FOR GAS WORKS, $1.25. 
ee 
< a e 
2 of = GAS ENGINEER'S DIARY AND TEXT BOOK FOR 188) 
= = $2.00. 
= a * — 
= Se? ws 5 A. 1, CALLENDER & CO., 
~ —~ Oo = “y 
, =a ae | CUS 42 PINE STREET, N. Y. Crry 
Lo Caw oe © a diana cinta (is ema oa 
S Bae ls 2 PRESERVE 
Z. ~~ 9 
= eQEa&e& « 
Sao hk a. 2 
SR 2D SARF a 
.. 2 2 6 vourna 
LP x = 7 - 
ae =~ = - - 
= mm & re £ 
TL ad eee ek = 
PANT ean ype zg BY THE USE OF 
aoe Abas < 
> ie on - = 
Bas *e& ae 
< au. «A 
aA oe ee e 
Sede ea 
iy & Pee Ss 
in 7 wa St le 
wi “Won @ a 
ac ew ul - 
S<zZA<k ae 
Om Ms = % Advantages of the Strap File. 
aga S ~ 5 
4 ee <n & Ist. It is simple, strong, and easily used. 
< “ » 
ms @ F - 4 
maa << & . 2d. Preserves papers without punching holes 
= ~~ ze i — an = = 3d. Will always lie flat open, 
= ie = it Allows any paper on file to be taken off 
fe i = s ’ 
3S & = > without disturbing the otiers. 
4. AEP e ‘ We will furnish to our subscribers this import 
= —~ om 2 G iat article for preserving, in a convenient form, 
= — om (me = p.- ° ‘ 
Ay a> ~ = ~ the numbers of the JouRnNAL as it is issued, at the 
ee es = very low price of $1.25, Sent either by express 
= ~ — pel, or mail, as directed. 
re] a aS By mail the postage will be 20 cents, which will 
| i 
ao ee) ag be added to the price of the Binder. 
- 5 oP 
=—--— s - a A M,. CALLENDER & CO 42 Pine Street, N. ¥ 
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A. HH. MvNEAL, 


BURLINGTON, N. J. 
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CAST, IRON, PIPES 
ESTER IRON y 
aa aL See CITY Ny, 





JAMES 8S. MOURE, 
SENJA WIN ¢ HEW, 


Pr P. MICHELLON, Sec, 


28. AS. 
Tr W M. SEXTON, Supt 





PRS SUARS 


Cast Iron Gas & Waler Pipes, ‘i! rae Fire Hydrant, Grasholders. &¢. 


Oftice No. 6 North Seventh shrest t, Phil: satelite. 


ESTABLISHED 1856. 


WARREN FOUNDRY ww MACHINE CO,, 


WORKS AT PHILLIPSBURGH, N. J. 
NEW YORK prttolinltane 162 BROADWAY. 


Cast Iron Water and Gas Pipe 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. 
Branches, Bends, Retorts, Etc., Etc. 








436-1 
SCIENTIFIC BOOKS GAS CONSU5 RS HAND BOOK, by Wm. Rics- 
. akpDs. C. E. 18 mo Sewed. 20 Ceats., 

We are prepared to furnish to GAS MANAGERS | GAS CONSUMERS MANUAL, by E. S. CaruHEts, CLE. 

7 Cent 

and others interested in the topics treated of, the fol- _ 
PRACTICAL TREATISE ON HEAT, by THomas 

owing Books, at prices named Box. Second edition. $5. 

KING’S TREATISE OV THE MANUFACe AIR AS FUEL, OR PETROLEUM AND OTHER MIN- 
TURE OF COAL GAS. Three vols. S10 per l ERAL OILS UTILIZED BY CARBURETTING ATR, by 


CWEN C. 
3 vo. Cloth. 


D. Roses, 


$1 


Member Institute Civil Engineers. 


1: ANS MEANEPACPORE, DY Winttay 
with numerous Engravings and Piate 


KivHARDS, 41 
bn Croth bine :. 


Ww. 
8, 





R. WOOD & CO... 


PHILADELPHIA 
MANUFACTURERS OF 


CAST IRON PIPE 
FOR GAS AND WATER 
Lamp Posts, Valves, Etc. 


Mathew’s Pat. Anti-Freezing Hydrants, 


400 Chestnut Street 
JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES 





Works, ISth, 19th, 20th and Railroad Street. 


Office, No. 23 Nineteenth Street. 
Pittsburgh, Pa. 


N.B.—Pipes froin 3-inch ana upwards cast tn 12 ft. 
s@™ Send for Circular and Price List 


Meller Foundry and Machine Co. 


Kuizmited. Established 184s, 


MANUFACTURERS OF 


lengths. 





GAS. IAG Ne A SEE TOC 


Specials—Flange Pipe, Valves and A 
Lamp Posts, Hetorts, etc. 
Machinery and castings for Furnaces, Rolling Mills, Grist and 
Saw Mills, Mining Pumps, Hoists, etc. 





GENERAL OFFICE, 


C. CEFRORER. 


Manufacturer of 


GAS BURNERS. 
GAS HEATING AND COOKING APPARATUS 
FITTERS’ PROVING APPARATUS, ETC. 


No. 284 North Eighth Street, Philadelphis 


NATIONAL COAL GAS COMPANY. 


320 Broadway, N. Y., Rooms 50, 51 & 52. 


READING, PA 


H. P. ALLEN, President. 


The process known as GWYNNE-HARRIS but from late 
most essentia] improvements. more appropriately called the 
ALLEN-HARRIS, or AMERICAN HYDROCARBON process 
for making ‘‘ Water Gas,” by the decomposition of super 
heated steam, in fire-clay retorts, set similarly to those in 
Coal Gas Works, is an established success. More than One 
Hundred Million cubic feet of gas have been made under 
this process, and for permanency and brilliancy, a8 well as 
economy both to the manufacturerand consumer, it is supe- 





ing. $12. FODELL’S SYSTEM OF BOOKKEEPING FOR 
GAS COMPANIES. $8, 
THE GAS ANALYSTIOS MANUAG, by FW Tan Saw os 
LBY. $2.50. The above will be forwarded by Express, upon receipt of 
, » . om price. 
ANALYSIS, TECHNICAL VALUATION, PU. “We wil take es ‘ ' 
ona : 4 pecial pains tn securing and forwarding 
searac ATION and SE OF < OAL GAS, by any other Wo rks that may be ac sired, “- receipt of order. 
Rev. 5 er  seduianiietiae M.A., with Engravinge. §VO., lj remittances must be made yy Check, Draft, or Post Office 
Croth, $4.50. Money Order 
GAS MEASUREMENT AND GAS METER A. M, CALLENDER & CO., 
TESTING, by F. W. HartLey. $1.60 Room 18, No, 42 Pine 8t., N. ¥ 


rior to any gar made by the old, or any other metaod, 

Our process is not intermittent but continuous. The steam 
and the oil are admitted into the retorts by gauge cocks, and 
run for days without change. All the materials required, 

| besides the steam, are 17 Ibs. of Anthracite coal and about 
83g gallons of Petroleum or Naphtha, per 1000 feet of bril- 
lant gas. 


Rights for sale. Inquire of the President, 
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JAMES R. FLOYD, 


SUCCESSOR TO HERRING & FLOYD 


Oregon Iron Works, 


738, 740, 742 & 744 Greenwich St., N. Y. 


Practical Builders of Gas Works, 


MANUFACTURERS OF 
ALL KINDS OF CASTINGS 
AND 
APPARATUS FOR GAS-WORKS. 








BENCH CASTINGS 
from benches of one to six Retorts each. 
WASHERS: MULTITUBLAR AND 
AIR CONDENSERS ; CONDEN- 
SERS; SCRUBBERS 
wet and dry), and 
EX HAUSTERS 
for relieving Retorts from pressure. 
BENDS and BRANCHES 
»f all sizes and description. 

FLOYD’S PATENT 
MALLEABLE RETORT LID. 
PATENT 
SELF-SEALING RETORT LIDS. 
FARMER'S 
PATENT BYE-PASS DIP-PIPE. 
SABBATON’S PATENT 
FURNACE DOOR AND FRAME. 
BUTLERS 
COKE SCREENING SHOVELS. 





GAS COVER A O RS, 
and everything ceanected with well regulated Gas Works at 
low price, aud in complete order, 


SELLER’S CEMENT 
for stopping leaks in Retorts, 
N.B.—STOP VALVES from three to thirty inches- 


at very low prices. 
Plans, Specifications, and Estimatesdurnished. 


Wm. Stacey, Vice-Pres. R. J. TARVIN, Sec, & Treas. 


STACEY MANUFACTURING CO., 


MANUFACTURERS OF 


Sino le and Telescopic Gasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 
WATER AND OIL TANKS, COAL ELEVATOR CARS, 
COKE CRUSHERS, 
BENCH CASTINGS, 


And all kinds of Wrought and Cast Iron Work used in the ere« 


| Hi. RANSHAW, Pres. & Mangr. T. H. Brees, Asst. Mangr. 


tion of Coal and Oil Gas Works. Rolling Mill Machinery 


and Heavy Castings a Specialty. 


Foundry: Wrought Iron Works: 


33, 35, 37, & 39 Mill St., 16, 18, 20, 22, 24, & 26 Ramsey St., 


CINCINNATI, OHIO, 


MORRIS, TASKER & CO, 


KTuimited, 


Builders of Gas Works, 


PHILADELPHIA, PA. 


1842. DEILY & FOWLER 1882 
LAUREL 1ron works, he Kerr Murray Mfg, Co., 


ADDRESS, 39 LAUREL STREET, PHILA 


MANUFACTURERS OF 


CAS HOLDERS, 


SINGLE AND TELESCOPI WITH CAST 
OR WROUGHT IRON Gi \E FRAMES 


THE LATEST IMPROVED 


We are prepared to furnish Holders, W g Roof 
Frames, Bench Castings, Condensers, 8 rs. Purif 8, 
Drips, Bends, Tees, and all other lron Wor ecte 
Gas Works. We have lilt 12 gas w 8 cas 


Personal supervision given tot 


Gas Apparatus 


3. | AND 
Holders built at f wing places s 
Lancaster, Pa, (¥ Indianap i 
Williamsport, Pa. ¢;: Jacksonvy 
Bristol, Pa. (2) J t, I 
Catasaqua, Pa wre ca 


MACHINERY, 


Hazelton, Pa g N 1 
Freeport. Pa. Kalameieod, i Wrought Iron Roofs and 
Huntingdon, Pa Buffa N | 

Pittston Pa. gdens ‘ Y | 

Bethlehem (8). Pa Wa 
Sharon, Pa t 
Canton, Pa I i N. } 
Carlisle, Pa. tki 

Beaver Falls, Pa y 
Annapolis, Md. (2 Batavia 
Parkersburg, W. Va 

Lynchburg, Va Sa , 
Stanton, Va. Milwauk 
Youngstown, O * Bur 
Steubenville, O | 
Zanesville, O N 
Mansfield, O M 
Marion, 0. M 
Belleaire, O, R 
Athens. ©, Zanesy 
Barnesville, O. anca 


ce Ss BARTLRPD. HAYWARD & CO 


Plainfield, N. J 


Bench Castings, 


SINGLE LIFT AND TELESCOPIC 
GASHOLDERS. 


FORT WAYNE, IND. 


Flemington, NJ mint, He ARCHITECTURAL IRON WORKS. 


Pittsfield, Mass, 
MANUFACTURERS OF 


Meriden, Conn 
GAS HOLDERS, BENCH CASTINGS, MULTITUBULAR 
WATER AND AIR CONDENSERS, COMMON AND 


NOW READY, 
TOWER SCRUBBERS, ROTARY & STEAM 


VOLUMES I., II., AND III. OF JET EXHAUSTERS, WROUGHT 


IRON ROOF FRAMES 


King’s Treatise on Coal Gas "*™"*"7s72% senwasesenre™ 
BOUND IN CLOTH. PRICE, $10 EACH | WORKS 
sors. Pratt, Scott, McHenry, Ramsay and Bartlett Streets 


A. M. CALLENDER & CO., BALTIMORE, MARYLAND. 


: Plans, Specifications, and Estimates furnished, Corre- 
42 Pine Street, N.Y. spondence solicites 467- ly 








CONTINENTAL WORKS. 






GREENPOINT, BROOCLYN, N. Y 
ENGINEER AND MANUFACTURER OF 
GAS-HOLDERS. 
CONDENSERS, SCRUBBERS, VALVES 
PUXIFIERS, RETORTS., and HY- 
DRAULIC MAINS, 


and all other articles connected with the Manufacture aid 
Distribution of Gas. Plans and Specifications prepared 
and Proposals given for the necessary Plans for Lighting 
Cities. Towns, Mansions, and Manufactories, 


—— fi ot I == i T= 7 





GASHLODERS OF ANY MAGNITUDE 








P. MUNZINGHER, 


No. 1211 MARKET 


Engineer and Builder, 
STREET. PHILADELPHIA. PENN 


BUILDER AND CONSTRUCTOR OF ALL KINDS OF GAS MACHINERY, 


ON THE LATEST AND MOS?) IMPROVED PLAN. 


Bench Castings, 
Centre Valves, 


Condensers, 


Estimates and Drawings Furnished upon Application. 


Pw ipters, 
Etc., Etc, 


Scrubbers, 


Gasholders, Stop Valves, 
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GAS COALS. GAS COALS, GAS COALS. 


THE YOUGHIOGHENY RIVER COAL COMPANY, 


Organized August i, 1882. 


MINERS AND SHIPPERS OF THE WELL-KNOWN 


Ocean Mine Youghiorheny Cas Coal. 


The Coal from the Ocean Mine (recently operated by Messrs. W. L. Scott & Co., of Erie, Pa.,) is now used by 


all the leading Gas Companies in the United States from Maine To Texas, and Is recognized Aas th, only reliabl, 


Youghiogheny (Tus Coal. 

Messrs. W. L. Scott & Co. and W. L. Scott, Esq., still retain their interest in the new Company, and the same 
general policy which has characterized the management of the mine under these gentlemen will be continued by the 
new Company. With largely increased facilities and wnlimited supply of Coal, any demand made upon the Colliery 
will meet with prompt fulfillment. 


PERKINS & CO., General Sales Agents, 


New York P. O. Box, 3695. 45 SOUTH SDREERT, N. Y. 





McCCRICKART, Pres't MoCRICKART, Mang'r 


THE FORT PITT coAL co, The “Standard” Washer-Scrubber 


Miners and Shippers of KIRKHAM. HULETT & CHANDLER PATENT. 
Cc Removes all the Ammonia and a large percentage of Sulph. Hydrogen and Carb. Acid. 


(JueBEC Gas Licur Co., July 19, 1882. 
Gro. SHEPARD Paces, Esq. :—The washer continues to give every satisfaction. I inclose sample 
O of sulphate of ammonia manufactured by this Company last week [ expect to clear the cost of the 


Washer in a short time. D. H. Geaorr, Manag 


Newport, R. L., April 13, 1882 
Our Washer-Scrubber is now giving us 20-oz. Liquor, and leaving the last two chambers clean. | 
get $1.20 per barrel for 20-0z. liquor Witiiam A. SrepMAN. 
I iE WiILLIAMSBURGH, N. Y., Gas Licur Co 


A 





Month of Sept mber, 1882: Average t mperature of gas at inlet of Washer, SU°: average te mper- 
No. 337 Liberty Street, iture of gas at outlet of Washer, 82 iverage temperature Of air, (U°; average strength of liquo1 
in Washer, 16% oz.; average strength of liquor in storage tank, 10} oz iverage quantity of lquot 


PITTSBURGH PENN daily, 1,805 gals.; average quantity of liquor per ton of coal carbonized, 32} gals.; inerease in cash 
j i receipts over Septem!» r, IS81, 300 per cent 


The following American Gas Companies have adopted the “Standard” Washer-Scrubber: 


ryY y ,y> Y Allegheny, Penn Consolidated, Baltimore Citizens, Newark, N. J Williamsburgh, N. ¥ 

7 H BE A M BE Rh I C A N Metropolitan, N.Y. Newport, R. I Havana, Cuba Quebec, Canada 
Richmond, Ind Rockford, Il Mutual, St. Joseph, Mc Columbus. Ohio 
Wheeling, West Va Providence, R. I Equitable, Balt re, Md 


y y Y ‘yx’ Tyrrar | MK 
G A S-LIG HI SO Rh N A L. The concentrated ammoniaeal liquor produced has an immediate sale at prices much above what 


has heretofore been offered. Sulphate of ammonia works of the most improved sytem erected for Gas 


#3 PER ANNUM. Companies, and yearly contracts made at market prices for sulphate of ammonia, 
- : GEO. SHEPARD PAGE, 49 WALL STREET, N. Y. 
4 - a ’ , ’ 
42 Pine street, N.Y. SOLE AGENT FOR THE WESTERN HEMISPHERE. 





KINGS TRAEATISTE 


ON THE 


SCIENCE AND PRACTICE 


OF THE 


MANUFACTURE AND DISTRIBUTION OF COAL GAS. 


The Most Complete Work on Coal Cas ever Published. 


Three Volumes, Bound, $30. Unbound, $22.80. 


A. M. CALLENDER & CO., No. 42 Pine Street, New York. 
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G. AS if 0. ALS. 


NEWBURGH 


ORREL COAL COMPANY, 


MINERS AND SHIPPERS OF 


Newburgh Orrel, Tyrconnell 
and Palatine Gas Coals. 


SHIPPERS OF 





KOUNDRY COKE 
Vines Situated at 


NEWBURGH, FLEMINGTON, AND 
FAIRMONT, WEST VIRGINIA, 


EIOME OF FICE, 


25 8S. Gay St., Baltimore. 


CHARLES MACKALL, 


SEURETARY. 
CHAS. W. ES, Agent in New York, 


No. Lil Broadway - - frinity Buliding- 


Shipping wharves at Locust Point References furnished when 


required, Special attention given to chartering vessels 


THE DFSPARD COAL COMPANY 
OFFER THEIR SUPERIOR 
DESPARD COAL 


mipanies and Manufacturers of Fire Clay 
country. 


ro Gas Light (* 
Goods throughout the 
mdway, New York 


ROUSSEL & HICKS, Agents, ¢1 Br 


BANGS & HORTON, No, 31 Duane street, Boston. 
M nes in Harrison County, West Virginia. 


Wharves Locust Point, ’ ‘ 

] re, 

Compart y's Office, 15 German st..f Baltimore 
Among the consumers of Despard Coal, we name: Man- 


New York; Metropolitan Gas 
Jersey City Gas Light Company, 
Portland Gas Light 


hattan Gas Light Company, 
Light © ompany, New York ; 
N.J.; Washington Gas L glit Company ; 
Company, Maine 

* * Reference to them i® reqnueated 


Announcement. 


BY ARRANGEMENT WITH 


JTONHRN METHVEN, 


f the London Gas Lt. Co., inventor of the 


NEW STANDARD PHOTOMETER, 


rHE SOLE AGENCY FOR THE UNITED STATES IS 
VESTED IN THE UNDERSIGNED. 


GEO. SHEPARD PAGE, 


Wall Street, New Vork. 


G. W. DRESSER, C.E., 


wiety Civil Engineers 


CONSULTING ENGINEER 


ON ALL MATTERS PERTAINING TO 


Gas Manufacture. 


GAS COALS, 
TH HE : 


PENN GAS COAL COMPANY 


GAS COALS. 


OFFER THEI 
AND PREPARED FOR 
GAS PURPOSES. 
Their Property is located in the Youghiogheny Coal basin, near Jrwin’s aaa Penn Station 
m the Pennsylvania Railroad, and on the Youghiogheny River 
OFFICES 
No. 209 South Third Street, Phil’a. 90 Wali Street, New York. 
PLACES OF SHIPMENT. 
Pennsylvania Railroad, Pier No. 2 (Lower Side), 
Greenwich Wharves, Delaware River. 


366-ly Pier No. 1 (Lower Side:, Sornth N. de 


Amboy, 





CANNELTON COAL COMPANY 


Miners of the celebrated CANNELTON CANNEL, ackvo 
yieldiug 10,000 cubic feet of 864.54 


wledged to be the best enricher produced 


in this country, vandle gas per ton of 2,240 pounds. 


J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia 


SALEs C. & O. R’way Coal Agency. N. Y. BENEDICT & DOWNS, New Haven. 
Acrents: /DANIEL W. JOB & CO., B PAVIS, MAYER & CO.,, Baltimore 





Chesapeake & Ohio Railway Coal Agency, 
SUPERIOR KANAWHA GAS COALS, 


Also, SPLINT AND STEAM COALS 





From the Kanawha and New River Regio1 n the line of the Chesapeake & Ohio R’way. 

Cc. B. ORCUTT, sicner 

wT. 7. GORDON, 8itks Acer. 5 OFFICE, 22 PINE STREET, N. ¥. 
WM. A. MCINTOSH, Prest M. CARNEGI V rest W. P. DEARMIT, Treas. 


NEW YORK AND CLEVELAND GAS COAL COMPANY, 


IN} ) PPERS OF 


YOUGHIOGHENY GAS COAL. 


Branch Office, 
STREET, CLEVELAND, 


General Office, 
AVENUE, PITTSBURGH, PA 


THOS. AX WORTHY, Agent, CLEVELAND, OHIO. 


THE GAS ANALYST’S MANUAL. 


BY F. W. HARTLEY, A.J.C.E., M.S.E. E. & F. N. SPON, PUBLISHERS 
PRICE, $2.50. 


41 FIFTH 130 WATER OHI1O 





CONTENTS = Section I —The purposes of phot try. Standard light. Standard burner. Gas Works Clauses a 





Amendment Act, 1871 Regulations in respe f testing apparatus, mod sting for illuminating power, and for 
sulphuretted hydrogen. Description of candard appara I i Preparation of candles. Testing 
yperations, Readings. Correction for gas sumpt. Cor tions for ca es nsumpt. Corrections for barometric 





pressure and temperatare. Ordinary | ters T ferential or jet photometers To set the jet photometer at 
work, To rate the jet photometer 

SECTION II. —Duration and mode of testing ydon, sulphuretted hydrogen, ammonia, sulphu compounds, Prepat 
ation of solutions, Fitting up. To set the apparatus at wor Analysis. 

SECTION II].—Ammonia. Sulphuretted Carbonic acid, The Cooper’s Tube, or Eudiometer. To calculat 
weight of sulphur. Harcourt’s color test 4 rapid and accurate methodof estimating sulphur in coal gas. Specific 
ravity. To find the specific gravity of dry gas ulk and fins e weight of gas. 

APPENDIX.—Rules and tables to faci ate the 4 ations necessary in the determination of the illuminating valuc 
and degr. € of purity of coal gas. Photometr Ammonia and sulphur. Proving of testing meters in London, The gas 
referees’ cubic-foot measure, Times and mo f testing for pressure in London. Proposed standards of light. 


A. M. Galialies. & Co. 42 Pine Street, N. Y. 








246 American Gas Light Fournal. Nov. 16, 1882. 


-_ 





INTERNATIONAL--1876--EXHIBITION. 


The U. S. Centennial Commission 


HAVE DECREED AN AWARD TO 


Izthand Brown Sts., Philadelphia, and 49 Dey St., N. Y.. UO. S.A.. 





FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the M ANUFACTURE OF GAS, to those for the nse 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, ard embody a number of sundry improvements whic 


with the general character of the Exhibit, entitle the whole to commendation, 





Attest—J. L. CAMPBELL, Signed—A. T. GOSHORN, J. R. HAWLEY, 
Secretary, pro-tem Director General President 
: CHARLES E. DICKEY. THOMAS TANSLEY, JR. FHOMAS TANSLEY 


Maryland Meter and Manufacturing Co., 
DICKEY, TANSLEY & CO., 


Bistablished 18c6c6e. 


Nos. 22 and 24 Saratoga Street, Baltimore. Md. 
MANUFACTURERS OF 
DRY GAS METERS, STATION METERS, GLAZED METERS, TEST METERS, METER PROVERS, PRESSURE AND VACUUM 
REGISTERS, GOVERNORS, INDICATORS, SERVICE AND METER COCKS. 
Meter Connections, Patent Car Fare Registers, Church and Tower Clocks with or without Nluminating Dials, and other light Machinery 


FARMER'S PATENT 


Beemer ASS DIFP -PiPsz. 


EE 














HUY 
V 


TE a adits I] - sal mcr 
FARM*R’S PATENT BYE-PASS DIP-PIPE. 


WILLIAM FARMER, 
ARCHITECT AND CENERAL CAS ENCINEER, 


ROOMS 87, SY, Yl, 111 BROADWAY, NEW YORK. 
00 
WILiIaam FARMER may be consulted upon ail matters relating to the Manufacture of Illuminating Gas. Will furnish Specifications, Drawings 
an. Estimates for the Erection of Gas Works of any Capacity, and will erect the same either ou Commission or by Contract. ys ae 
Having made the Construction of Gas Works a Specialty, perfect satisfaction can be guaranteed. 
Sole Agent for the FOULIS HYDRAULIC MACHINE for Drawing and Charging Retorts, 
Doe Agent for the AP TKEN and LOUNG PROCESS FOR MAKING ILLUMINATING GAS. 
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r. C. HOPPER, Prest. WM. H. HOPPER, Vice-Prest. WM. N. MILSTED, Gen. Si Cre WM. H. DOWN, Sec 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS, 
STATION METERS. PRESSURE & VACUUM REGISTERS PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES EXPERIMENTAL METERS. 
DRY CENTRE VALVES. CRESSON GAS REGULATORS AMMONTA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS BAR AND JET PHOTOMETERS. 
Manufactoriecs: ) GAS STO V ils. Asencics: 


37 Water Street, Cincinnati. 


512 W. 22d St., N. . SUGG'’S “STANDARD ARGAND BURNERS, 20 South Canal Street, Chicage. 


: SUGG’S ILLUMINATING POWER METER, S10 North Second Street, %t. Leuts 
Arch & 22d Sts., Phila. | Wet Meters, with Lizar’s *‘Invariable Yleasuring” Drum, 122 & 124 Sutter St., San Francisce,. 





HEL™ME & MeILHENNY,. 
Successors to Harris & Brother. 
BESTA BLISEHED 1848. 
PRACINOAL GaAs WAEWER WANUPACTURERS, 
Vontinue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pe 
To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 


Pressure Registers, Indicators, Photometers, and all kinds of G \pparatus ; Also turnish all other Articles 
appertaining to the use of Gas W 





From our long Practival Experie nee of the Business (covering a period af 7 ma - personal SULPETVUSION of au 
Work, we can quarantee all orders to be exec uted promptly, and in eve? coment saliafesinnst ; 
WILLIAM HELME JOHN MolLLHENNY 
WM. WALLACE GOODWIN, Prest, and Treas. WM. H. MERRICK, V.-!’rest H. DU M¢é ’ S > JONES, Se S. V. MERKICK, Asst, Sec 


THE GOODWIN GAS STOVE AND METER COMPANY, 


Successors to W. W. GOODWIN & CO. 
No. 1012, 1014 and 1016 Filbert Street, Philadelphia, Pa. 


No, 142 Chambers Street, New York 


MANUFACTURERS OF GAS STOVES FOR COOKING AND HEATING PURPOSES. 


Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King > and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Ete., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of a ls, Pressure Reg Sater rs, Pressure and Vacuum Re- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure an 1 Vacuum Gauges, Dry a d We sntre Seals, Dry and Wet Gov 
arnors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus pre ii<s also 

Testing and Chemical Apparatus of all kinds, and of the most perfect dancuiy mn, for all purposes relating to Gas. 


Coodwin’s Improved Lowe’s Jet Photometer. 


Special attention to repairs of Meters, and ali apparatus connected with the 
All work guaranteed first class in every particular, and orders filled promptly 


Review of Gas and Water Engineering. 


ISSUED WEEKLY. 





NOW READY AND FOR SALE, 
FODELL’S 
System of Bookkeeping 


FOR GAS COMPANIES. 
Edited and Published by Cuas. W. Hastines, 22 Buckingham St., London, Eng ip e 8, ner snould be sent either in Check b. O, Oreer 
or gisterec etter, 


- - P . . ° : Biaok Bovks, with printed beadings and forms on thi 
ae _— . lon ' at ’ oh o les of Clark 118 BYS 
Each number céntains articles in connection with the manufacture and supply of ‘ sotida em, ‘W1'l |e supplied to Gas Companies, by applying to W. P 


mary of latest intelligence on the subject of Electric Lighting ; articles upon Water Supply ; also | FopRut Irasiadelphia or 


; ; 2 : ; y A M. CAULENDEK & #« 
on the Construction and Maintenance of Gas, Water, and Sewage Works, , , 


OFFICE GAS LIGHT JOURNAL, 42 Pine St., N. ¥. 


Price, 13s., Postpaid. 


| _ Mts 


CATHEL’S 


CAS CONSUMERS 
MANUAL, 


Enables every Gas Consumer to ascertain ats ginnoce with- 
vt any previous knowledge of the Gas Meter, the quantity 


The Gas and Water Companies’ Directory. 


Edited and Published Annually by CHARLES W. HASTINGS. 


Chis Work gives a complete list of all Gas and Water Companies throughout England, Scctland, Ireland | ° 


f i f all offi | and money value of the Gasconsumed. Aiso the best methoa 
J . ate F -: Y se 3 i ire carlo! 101 

and Wales; date of formation, amount of capita and names of ail officers, ete. i g Carbo! t | of obtaining from Gas the largest amount of tts light, 
returns, prices paid for gas, dividends, etc. It will be to the advantage of Gas Compuntesx w supply 


theirConsumers vith one of these Guides, us a meane of pre- 
ve 


ae . ’ Y, Re e 2 Y, ¢ S ~netiaa yy 
Price, in Cloth Covers, 5s ; Paper Covers, 38. 6d. F tage Kvtr venting complairt arising from their want of cnowiedge ia 
Address, 22 BUCKINGHAM 8STREI t me gard to the registration of their meters. For sale by 
A. M CALLFNDER & CO. 


Orders Received at thiv Office, LONDON, W.C., ENGLAND 42 ime Streei, New York. 
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Chas. F. Dieterich’s Baie ate paige Furnace. 


CAN BE ADAPTED TO ANY BENCH WITHOUT DISTURBING THE ORDINARY SETTINGS. 














ae 
These Furnaces have been in operation at the works of the People’s Gas Company, Baltimore, since June, 1878 
A bench of sixes, with retorts 20 in. by 12 in. by 8 ft. 6 in. will burn off 1,350 pounds of coal im 8 hours. 


Twenty-five per cent. of the coke is sufficient to thoroughly burn off the charges. 


State, city, and factory rights granted on reasonable terms. For full particulars apply to either 
CHAS. F. DIETERICH, Eng’r Equitable Gas Co., BALTIMORE, MD. 
WM. FARMER, 11! Broadway, N. Y F. L. HAGADORN, 162 Beach St., Chicago, or HENRY J. DAVISON, 231 Broadway, N. Y. 





Always Ready to be Started, and to give at once Full Power. 


NO STEAM TO MAKE OR MAINTAIN 
| NO COAL NO ASHES NO DIRT. 
NO FIRE NO DANGER NO EXTRA NSURANCH 
NO GAUGES, NO PUMPS NO LEAKAGES 


ALMOST NO ATTENDANCE 


BURNS COMMON GAS. 


4VERAGE CONSUMPTION PER HORSE POWE!I 


21 l-2 Cubic Ft. Per Hour. 


COSTS NOTHING WHILE STANDING ITT WHILE 
RUNNING WITHOUT DOING WORK AND WHIL} 
WORKING THE GAS IS PRECISELY REGULATED BY 


THE GOVERNOR IN PROPORTION TO THE POWER 
DEVELOPED 


iii 





aetna Tai 


SIZES AT PRESENT OFFEKED, 2, 4 and 7 H.P 
—— 


— —s LARGER SIZES TO ORDER. 


THE NEW OTTO SILENT GAS ENGINE. 


Unexcelled for Convenience and Economy in running Gas Exhausters, Tar and Ammonia Pumps, Hoists in Ware 





houses or Stores, Ventilating Theatres, Halls and Buildings, Driving Electro-Magnetic Machines, 


And nsefal generally for all work of small stationary steam engines. Where work is intermittent, trouble with a steam boiler and engine is at its maximum, but 
it at 18 minimum with a gas engine. For particulars, prices, etc., apply to SCHLEICHER, SCHUMM & CoO., 
N. E. Corner 33d and Walnut Sts., Philadeiphia. 











